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LETTERS 
THE END OF THE LINE 
PAUL JOHNSON'S LETTER IN THE 
summer 2001 issue of Inventing 
Tomorrow jogged my memory of 
that same period. I was also one 
of the crowd of Gls going to col-
lege under the Gl Bill at the Uni-
versity in the fall of 1946. Looking 
back, I rea lize what a priceless 
gift our country gave to those of 
us who served in the military. The 
opportunity the Gl Bill gave me 
greatly affected my whole life, 
and I wi ll be forever grateful. 
But it was no bed of roses ! I 
was very late in registering in IT 
that fall. I had registered at North 
Dakota Agricultural College 
(NOAC], intending to go to a small 
school for this first year or two 
and then transfer to the Universi-
ty . The polio epidemic changed all 
that . NDAC postponed the start of 
classes for three weeks, so in -
stead of idling that time I elected 
to go to the University. 
Registering late meant that I 
ended up with a horrible split 
schedule, starting with B a.m. 
classes and ending with chem-
istry lab at 10 p.m. I vowed to 
never register late aga in! At that 
In 1947, the line of students 
waiting to register for classes 
stretched for blocks on Church 
Street SE outside Morrill Hall. 
BEING GREEN 
I ENJOYED THE ISSUE on IT faculty , students, and alumni who are 
making the world a greener place. I'm also trying to do that. I am 
now teaching a course in green chemistry [pollution prevention] 
for the sixth year at the University of Delaware. My combination 
textbook-sourcebook, Introduction to Green Chemistry , was pub-
lished by Marcel Dekker in April 2001. Environmental chemistry 
deals with how to analyze and remediate what man has put into 
the environment that should not be there. Green chemistry deals 
with preventing it from getting there in the first place. The goal is 
to make the items that society needs without the use of toxic 
chemicals, without toxic waste and with a minimum of energy, for 
a sustainable future. 
AI Matlack [Chemis try Ph.D. '50}, Hockessin, Delaware 
time, to ease the crush of the very 
large enro llment, IT devised a 
numbering system dictat ing your 
sequence of registration. The reg-
istration sequence numbers were 
to be assigned at an early hour in 
what is now Amundson Hall. I 
joined the huge line at a point 
where I thought I would obta in a 
low number. I didn't reckon with 
the eagerness of the other Gls. I 
ended up a half block away, 
standing on the snowy sidewalk 
with the line forming behind me 
beyond the end of the block I 
Since so many men were 
standing outside on a co ld morn-
ing, the line in the long ha ll inside 
was doubled over in an "S" shape 
to bring more persons inside. I fi-
nally got into this snaked line in-
side, gradually winding back and 
forth to the window where the 
precious numbers were assigned. 
All of a sudden, someone broke 
the line, and the ensuing melee 
resulted in one huge, wall-to-wall 
mob heading for the target win-
dow' We were packed so tightly 
that a door was pulled off its 
hinges, and anyone next to the 
wall s had to push with their legs 
and arms against the wall to get 
around water fountains without 
being injured. Somehow, I finally 
got my regist ration sequen ce 
number that day! 
Curt Nelson [££ '50} 
Minneapolis, Minnesota 
FROM THE DEAN H. TED DAVIS 
Walter Library's renovation creates a feast for the eye 
and opens the door to the future 
Realizing our dreams 
I 
F YOU'VE EVER UNDERTAKEN a home remodeling project, you know how wonderful 
it feels to apply that final coat of paint, sweep away the debris, and arrange the fur-
nishings just so. Best of all, you invite your family and friends over to share your 
pleasure and admire the results of your hard work. 
That's just how my colleagues and I feel right now. We've recently moved back to 
Walter Library, which has undergone an amazing transformation over the past two 
and a half years. On paper, the scope of the building's $63-4 million renovation was 
impressive; in person, it's extraordinary. 
Walter Library offers the best of both worlds: a state-of-the-art, high-tech facility 
that's also a feast for the eye. Floor to ceiling, it's rich in architectural details, color, 
and textures that create a warm, welcoming environment in which to work or study. 
Those of you who remember the old Walter Library will be amazed at the beauty that 
lay dormant under layers of paint and grime. 
Gone is the old stack core; in its place are modern 
classrooms, offices, laboratories, and research facilities. 
After years of planning, the Digital Technology Center 
(DTC) is now a reality. Under director Andrew Odlyzko, 
the interdisciplinary center will work to advance the Uni-
versity-and Minnesota-as a national leader in digital 
and information technology. 
Our faculty and students are delighted with the new 
Science and Engineering Library facilities, which include 
a completely refurbished stack area and magnificent sec-
ond-floor reference room. The library offers over I,ooo 
electronic resources, digital scanning services, and high-
speed Internet access for laptops (wireless access will be 
added soon). The library staff is also creating a state-of-
the-art digital library that will feature many new plug-
and-play technologies. 
The people of Minnesota can expect a great return on their investment in the DTC 
and in education. But we must continue to develop our strengths and to invest in crit-
ical areas. That's why your support for the University's 2002 capital funding request-
$239.8 million over the next two years-is so crucial. The request includes $3 million 
for designing a teaching and technology center for IT that will allow us to increase the 
number of students enrolled in technically demanding and high-growth programs. 
The new building will also enable us to begin a series of renovations that will pro-
vide expanded, modern teaching and research facilities for physics and astronomy, ge-
ology and geophysics, and computer science and engineering. For more information, 
see www.umn.edu/ urelate/ request/ . 
Walter Library-a wonderful instruction and research facility for the 21st century-
is proof that dreams do come true. In this issue you can read about the renovation and 
take a visual tour. Better yet, come to campus and see it for yourself. You'll be so proud 
of what we've accomplished together. • 
The people of 
Minnesota can 
expect a great return 
on their investment 
in the DTC and in 
education. But we 
must continue to 
develop our 
strengths and to 
invest in critical 
areas. 
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TIN 
WHIMS" 
A TOWERING "TIN MAN" NOW GREETS VISITORS TO THE COURJ-
... """ yard between Lind Hall and the new mechanical engineer-
ing facilities. The whimsical "Platonic Figure," a 35-foot-tall, 
6,000-pound stainless steel statue stands on seven-foot 
limestone columns near the Mechanical Engineering Build-
ing's south entrance. Award-winning Minneapolis sculptor 
Andrew Leicester, who has created 20 major public artworks 
in the U.S., designed the sculpture as a tribute to Leon 
da Vinci's famous drawing "Vitruvian Man." 
The piece, dubbed "Tin Man" by University faculty and 
staff, stands with feet apart, arms raised, holding a curved 
steel bar. The sculpture's torso and limbs are created with 
conical forms, while its helmet-like head is reminiscent of 
robots depicted in 1950s pop culture. 
Leicester interviewed dozens of faculty and staff before 
designing the sculpture. "Ultimately," he says, "I want the 
sculpture to be a memorable icon within an environment 
that is not easy to remember or find your way around." 
Mechanical engineering professor Steven Girshick says 
the figure evokes "a vaguely humorous feeling that em-
anates from the robot-like appearance, expressing our am-
bivalence about the ever-increasing role of technology in 
our lives." 
The sculpture was funded by the University's Public Art 
artwork to enhance the University's physical and 
environments. 
THREE IT FACULTY 
NAMED TO NAE 
CHEMICAL ENGINEERING AND MATERIALS 
science professors Frank Bates, Edward 
Cussler, and Kenneth Keller are the lat-
est IT faculty members to be elected to 
the National Academy of Engineering 
(NAE). one of the highest professional 
distinctions accorded an engineer. 
Bates, a Distinguished McKnight Uni-
versity Professor and department head 
since 1999, was honored for his contri-
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butions to the phase behavior of poly-
mer blends, especially block copoly-
mers. He received his master's and 
doctoral degrees from Massachusetts 
Institute of Technology and joined the 
University faculty in 1989. 
Cussler, an IT Distinguished Profes-
sor, was honored for his pioneering re-
search on membrane transport in chem-
ical and biochemical separation and for 
his inspiring teaching. He received his 
master's and doctoral degrees from the 
University of Wisconsin-Madison and 
joined the University faculty in 1980. 
The NAE selected Keller for his leader-
ship in the application of quantitative 
engineering analysis to vascular trans-
port and in public policy. He received his 
master's and doctoral degrees from 
Johns Hopkins University and has been 
a University faculty member since 1964. 
He served as department head from 
1978 to 1980 and as University presi-
dent from 1980 to 1988. Currently he 
also directs the Center for Science, Tech-
nology, and Public Affai rs. 
Twenty-nine IT faculty members have 
been elected to the NAE since 1969. 
IN MEMORIAM 
HENDRIK DSKAM, PROFESSOR 
emeritus of electrical and com-
puter engineering, died October 
14, 2001, from lung cancer. 
Oskam, 78, specialized in physics 
and plasma engineering during 
his 30-year tenure at the Univer-
sity. A native of the Netherlands, 
Oskam left college during World 
War II to serve in the Dutch Resis-
tance. He supplied food to people 
hiding Jewish families from the 
Nazis and collected intelligence 
on German military operations. 
He spent two years in Nazi labor 
camps in the Netherlands and 
Germany. Before coming to Min-
nesota, Oskam worked for Philips 
Research Laboratories in the 
Netherlands. He ret ired from the 
Un iversity in 1990. 
ROMAN ARNOLDY (ME '33], 90, 
died January 18, 2002. The 
founder ofTriten Corporation and 
several other companies, Arnoldy 
was known for his many inven-
tions, for which he obtained more 
than 40 patents. A longtime Uni-
versity benefactor, he served on 
the University foundation's board 
of trustees for many years. A 
tra in enthusiast, Arnoldy eventu-
ally purchased his own private 
train car, the Intrepid. He was 
elected to the National Academy 
of Engineering for his lifetime 
achievements. 
ON THE MOVE 
THE RENOVATION AND RESTORA-
t ion of Walter Library is complete, 
and tenants began moving back 
to the building in December. The 
library's science and engineering 
collection reopened in Walter on 
January 22, and the IT dean's of-
fice returned on February 8. The 
Digital Technology Center and re-
lated units will relocate to Walter 
over the course of spring semes-
ter. Grand opening festivities are 
planned for later this spring. 
FORMULA FOR 
A TOP UNIVERSITY 
MINN ESOTANS HAVE MORE REA-
son than ever to be proud of their 
flagship university . 
The Univers ity of Minnesota 
ranks third among the nation's 
top publ ic research universi t ies, 
accord ing to a recent study by 
The Center for Studies in the Hu-
manit ies and Socia l Sciences at 
the University of Florida. 
The center's annual report, The 
Top American Research Universi-
ties, 2001 , ranked 154 public and 
pr ivate universities based on 
nine measures of performance. 
The report grouped private and 
public un iversit ies separately but 
also comb ined th e two ca te-
gories in a ranked list of t he lead-
ing American research un iversi-
ties. 
The study del i ned a top re -
search university as one that re-
ports federal research expendi-
tures of at least $20 million and 
ra nks in the top 25 schools on at 
least one of the nine measures. 
Minnesota placed in the top 25 
inst itutions on eight of the nine 
measures. The only other public 
institutions that scored as well 
are the University of Ca lifornia-
Berkeley and the University of 
Michigan. 
The five institutions that 
scored higher than the top three 
publ ic universities are highly se-
lective pr iva te schools: Corne ll 
University, Harvard Universi t y, 
Massachusetts Institute of Tech-
nology, Stanford Universit y, and 
the University of Pennsylvania . 
"We're certainly in very good 
company," says IT dean H. Ted 
Davis. "This report clearly shows 
that Minnesota's invest ment in 
the Universit y is rea ll y pa ying 
off." 
According to the stu dy, t he 
most important measures of a 
univers ity's exce llence are the 
amount of research and develop-
ment funding it receives and the 
caliber of the faculty who com-
pete for this funding. Other indi-
cators measure a university's 
commitment to advanced study 
and the ability of its undergradu-
ate programs to attract high-
qua lity students. The study also 
acknowledged the importance of 
private fi nancia l support to a uni-
versity 's success by including 
endowment size and annual pri -
vate cont ributions as key ind ica-
tors. 
Unlike popu lar annual college 
rankings, which favor sma ll, se-
lect private un iversit ies, the cen-
ter's report used a broader, more 
sophisticated range of measures 
that refl ect the complexity and 
variety of academic institutions. 
Rather than focusing on ly on un-
dergraduate education or specific 
graduate programs, this survey 
included all the factors that make 
a univers ity strong. 
"Because the Universi ty of 
Minnesota is large, with strength 
in many areas, we fare well in 
th is new study," says senior ana-
lyst Peter Zetterberg of the Un i-
versity 's Institutional Resea rch 
and Report ing Office. 
President Mark Yudof cited the 
University's interd isciplinary ini-
tiatives (includ ing genomics, 
new media, and digita l technolo-
gy], its engineerin g depart -
ments, alumni support, and suc-
cessful capital campaign as 
important factors that influenced 
its high ran king. 
The full study is ava ilable on-
line at thecenter.ufl .edu. 
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OLYMPI 
MOMENT puter the results of her runs. Imme-
diately she was gett ing feedback 
that was useful to her-it was really 
neat to see that," says Erdman. 
A WAVE OF OLYMPIC FEVER HIT 
campus early last spring and lin-
gered until December 22, when 
three-time Olympic luge veteran 
Bonny Warner lost her chance to 
compete in her fourth Olympics. 
This time Warner hoped to win a 
medal in women's bobsled, a sport 
that made its Olympic debut in Salt 
Lake City in February. She and her 
new brakeman, Bethany Hart, were 
eliminated after t he second of 
three runs during the U.S. women's 
Olympic bobsled tr ials at Utah 
Olympic Park. 
No one on campus was more dis-
appointed than mechanical engi-
neering professor Art Erdman. In 
March 2001, Warner asked Erdman 
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and Marge Hartfel [M E M.S. '93, Bio-
medE Ph.D. '01] to des ign a system 
that could analyze the biomechan-
ics of the bobs led start. In both 
bobsled and luge, a few hundredths 
of a second can separate the win-
ning team from the competi tion. 
Momentum at the start-the first 
65 meters of the run-strongly af-
fects the sled's speed throughout 
the course. 
Warner knew that Erdman and 
Hartfel, a 3M employee, had Olym-
pic connections dating back to the 
early 1990s, when 3M became a 
worldwide sponsor of the Olympics 
and elected to promote the sport of 
luge. The company asked Erdman 
and Hartfel to assist its efforts by 
applying their knowledge of sports 
biomechanics to luge, and they've 
continued their involvement over 
the years. 
For bobs led, Erdman came up 
with the idea of modifying a high-
performance treadmill with a com-
puter and instrumentation. The 
treadmill wou ld simulate the accel-
eration and incline of a start [ from 
zero to minus seven degrees], a 
sensor wou ld provide data on the 
forces applied to the "s led," and the 
computer would record that data in 
real time. 
He qu ick ly assembled a team of 
experts and corporate partners to 
work on the project, including En-
dura TEC, Aspen Research, and Frap-
STRATEGIC SUPERCOMPUTING 
Prototype specifications were 
later used to build an aluminum 
model for Warner's training in Utah. 
Even during the preliminary de-
sign phase, Warner says, the device 
gave her helpful information. "I 
changed the [bobsled handle 
height] from 35 inches to 33-3/4 
inches, based on more measured 
force," says Warner. "This made me 
very happy, as I had a scientifically 
determined bar height." 
Although she didn't compete in 
the 2002 games, Warner participat-
ed as a commentator for NBC, cov-
ering the luge, bobsled, and skele-
ton competitions. 
UNIVERSITY RESEARCHERS WILL lead an effort to help the U.S. mil itary attack strategic issues using 
supercomputers, thanks to a new eight-year, $36 million federal grant. Scientists and engineers at the 
University 's Army High Performance Computing Research Center (AHPCRC) will work with experts from 
the Army and six other universit ies on interdisciplinary projects ranging from biological and chemical 
defense to virtual computing environments for future combat systems. The center wi ll also hold intro-
ductory and advanced summer institutes in high-performance computing. 
"This is a clea r recognition of the leadersh ip role played by the AHPCRC in the area of high-perform-
ance computing," says the center's director, Vi pin Kumar. "We are excited about the opportunity to 
continue ou r leading-edge research [and to] focus on new areas of great nationa l importance, such 
as chemical-biological defense and network intrusion detection." 
CRYSTALLINE 
CLARITY 
IT'S NOT OUITE A MAGIC CRYSTAL, 
but it has a few dazzl ing tricks up 
its sleeve. 
A research team led by chemical 
engineering professor Michael 
Ward has created an organic crys-
tal lattice that assembles itself in 
exact predetermined architec-
ture-a rare feat. The lattice also 
exhibits polarity , which is as diffi-
cult to achieve as coaxing magnets 
to line up with all the north poles 
facing the same way. 
The technology opens the door 
to new types of "po lar" crystals 
with exciting potential in fi elds from 
telecommunications to medicine. 
On the molecular level, a crystal 
lattice resembles a hotel-a series 
of chambers housing guest mole-
cu les that perform some fu nct ion. 
The "floors" and "cei lings" of the 
chambers are identical sheets of 
molecules, with "pillars"-a third 
type of molecule- stretching be-
tween them. The fl oors, cei lings, 
and pi llars are held in place by 
weak chemical attractions. 
"It's usually difficult to get mole-
cules to go the way you want be-
cause the forces [pulling them into 
position ] are so weak," says Ward. 
"What we're doing is crystal engi-
neering, which means designing 
solid-state structures based on mol-
ecules-looking at the molecu les 
and asking how they'll guide them-
selves into a 3-D crystal lattice." 
In order for the crysta l to work, 
The new organic crystals force 
guest molecules to line up in one 
direction inside the lattice. 
it s chambers must be identical, 
and all guest molecules must be 
aligned in the same direction. The 
guest molecu les move into their 
chambers while the lattice is as-
semb ling itself. But the lattice's 
symmetrical framework of sheets 
and pil lars offers the guest mole-
cu les no clue to the correct orienta-
tion. If some guests are standing 
heads up and others are upside 
down or sideways, the material as a 
whole has no sense of direction-
no polarity. 
In a polar crystal, one end of a 
guest molecule is re latively nega-
t ive in charge; the other end rela-
t ive ly positive. A row of polar 
guests tends to line up in alternat -
ing orientation, so that positive 
ends are bracketed by negative 
ends and vice versa. Their charges 
cancel each other out, and the 
crystal becomes nonpolar. 
But Ward and his colleagues 
used banana-shaped pi llars that 
forced all guest molecules to line 
up in one direction inside the lat-
tice. Because these molecules 
have the same orientation, the ma-
terial exh ibits polarity. 
The new crystals double the fre-
quency of light, a property often 
associated with polar crystals. This 
phenomenon means that green or 
blue lasers can be fashioned using 
red light. Blue lasers [usually diffi-
cu lt to fabricate J are desirable for 
telecommunications because they 
can t ransmit information faster at 
higher freq uencies and shorter 
wavelengths. 
Related crystal lattices can also 
be used to separate molecules that 
have the same composition but dif-
ferent structure, li ke drugs that 
exist in two forms. For example, 
one form of thalidomide alleviates 
morning sickness but another 
causes birth defects. 
"Now that we know how to do 
this, we can t ry other 'pillar' mole-
cules and other 'guests' with the 
same basic framework," says Ward . 
"What makes this unique is [that] 
it 's so amenable to modifications." 
CAVE PAINTING 
WHO SAYS CAVE ART WENT OUT WITH THE PALEOLITHIC PAINTERS? 
Minnesota artist Joseph Giannetti is creating a colorful 25- by GO-
foot mural half a mile deep in the Soudan Underground Mine near 
Tower, Minnesota. The mural will adorn the laboratory where Un iversi-
ty physicists are probing the nature of tiny subatomic particles. 
The Soudan Mine was a working mine from the 1880s until1962 
and is now owned by the Minnesota Department of Natural Re-
sources. The University laboratory was built in the mid-1980s. Du ring 
the past two years, construction workers have excavated and outfit-
ted a new room for an experiment to probe the nature of elusive par-
ticles called neutri nos. Giannett i's mural will cover the wall opposite 
the gallery and give vis itors an artist 's impression of the scient ific 
experiment being conducted below them. 
In August an international team of scientists began installing the 
MINOS Far Detector, a 5,000-ton apparatus that will be used to ob-
serve neutrinos shot toward the facility from the Fermi National Ac-
celerator Laboratory , located near Chicago. The study, which wi ll 
search for and measure neutrino mass, is expected to increase un-
derstanding of the big bang that formed the un iverse, the unseen 
"dark matter" that influences the universe's expansion, and the fun-
damental interactions between energy and matter. 
RECORD RESEARCH, IMPRESSIVE IMPACT 
UNIVERSITY RESEARC HERS ATTRACTED $498.4 MILLION IN SPON-
sored research in 2001, topping last year's record of $455 million by 
9.5 percent. The federa l government cont inues to be the largest 
sponsor of the Universit y's resea rch programs, led by the Nat ional In-
stitutes of Hea lth with $21? million. In two yea rs, sponsored re-
search awards have increased by 36 percent, from $365 mill ion in 
1999 to this year's $498 mill ion. 
A study by the U.S. Department of Commerce examining the Un i-
versity 's cont ri bution to the loca l economy estimates that 3?.8 jobs 
are created in Minnesota for every $1 million spent on Un iversity-
based research in the state. That ratio translates to more than 
15,000 jobs created in Minnesota as a resu lt of Un iversity research. 
According to Christine Maziar, vice president for research and dean 
of the Graduate School, the continual strides the University is making 
in research programs are sign ificant for Minnesota. 
"It's important because the record award level is another indica-
tion that our facu lty and researchers are competing on the national 
and international levels in attract ing research dolla rs," says Maziar. 
"This support posit ions us well to cont inue as a leading resea rch, 
learning, and outreach inst itution." 
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• EXPLORATIONS 
An innovative new program 
introduces IT students to the 
benefits of study abroad 
BY TRACEY WILSON 
FOR WEALTHY AMERICANS OF A bygone era, the grand tour was a rite of passage that prepared young people to enter cultivated society. 
For generations of college students, 
wealthy or not, study abroad added a spe-
cial luster to a classical liberal arts educa-
tion. The attendant pleasures of study 
abroad-like successfully navigating the 
slippery terrain of a foreign language or 
exploring the world's great museums and 
historic sites-seemed to be reserved for 
humanities and liberal arts majors. 
But the world-and study abroad-have 
changed. "Study abroad isn't just for privi-
leged liberal arts students anymore," says 
Susan Kubitschek, international programs 
director for IT Student Affairs. "A lot of 
programs have opened up for students 
with more technical majors." 
Today's undergraduates still enjoy the 
cultural perks of study abroad, but the sub-
jects they investigate and the countries 
they visit are far-flung and diverse. 
Last May, 30 IT students attended Zurich 
University of Applied Sciences in Win-
terthur, Switzerland, as part of an innova-
tive new program that dispels many lin-
gering stereotypes about study abroad. 
Within the span of a few weeks, they 
toured the world's largest particle physics 
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center, studied systems engineering, and 
enjoyed the beauty of snow-capped Alpine 
peaks. 
The trip, which was initiated by me-
chanical engineering professor Art Erd-
man, was several years in the making. In 
1994, Erdman began teaching a graduate-
level course on new product design and 
business development. While teaching the 
course, he established contacts with sever-
al Swiss biomedical companies. After the 
companies said they wanted to work with 
Twin Cities biomedical companies, Erdman 
and the University were involved in estab-
lishing the Winterthur Consortium, whose 
membership includes 30 companies, 
banks, and the University. 
Shortly after the consortium was creat-
ed, Professor Walter Schnueriger of Zurich 
University of Applied Sciences expressed a 
strong desire to "tie our curriculum, facul-
ty, and students together," says Erdman. 
As a first step, two students from Zurich 
D 
"More than anything else, 
study abroad will change 
the way you see yourself, your 
country, and the world ." 
-SUSAN KUBITSCHEK 
University of Applied Sciences came to the 
University in September 2000 to study for 
a year. Says Erdman, ''After the success of 
that trip, my colleagues at Zurich said they 
would be happy to develop a course specif-
ically for IT students." 
Erdman consulted Kubitschek for advice 
on devising a flexible study abroad pro-
gram that would appeal to students in var-
ious IT majors. She recommended the 
Global Seminars program, which was cre-
ated by the University's Global Campus of-
fice for students who don't have the time, 
desire, or finances to study for a year over-
seas. Global Seminar participants complete 
a three-credit course in three weeks, either 
during winter break or May intersession. 
Program costs range from approximately 
$2,100 to $3,600. 
According to Erdman, the program is 
ideal for IT students. "It allows academic 
departments to custom-design a Global 
Campus seminar for students," he says. 
"That was really important because the 
course had to appeal to a number of di-
verse majors in IT." 
But designing such a course is tricky. For 
example, says Erdman, a seminar that at-
tracts mechanical engineering majors 
might not necessarily interest computer 
engineering students. However, Erdman 
and his Swiss colleagues came up with a 
clever solution: a course in mechatronics, 
which combines aspects of mechanical en-
gineering, computer science, and electrical 
engineering. 
"It was a very lucky connection because 
IT has a mechatronics lab, and mechatron-
ics is one of the top research interests at 
Zurich University," he says. "It is a very 
neutral drawing topic." 
To ensure the program's appeal and its 
ultimate success, Erdman and Kubitschek 
planned the inaugural seminar carefully. 
The program was scheduled for May 2001 
intersession, with the group departing for 
Switzerland on May I4 and returning 
home June 2. Limited to juniors and sen-
iors, the course fulfilled a technical elec-
tive. Because the Swiss professors, hosts, 
and tour guides all speak fluent English, 
language wasn't a barrier. 
The program's cost-$3,200-included 
airfare, tuition, housing, some meals, in-
country transportation, excursions, en-
trance fees, and insurance. To help defray 
the cost, each student received a $soo trav-
el grant from IT and the student's depart-
ment. Open-ended airline tickets gave stu-
dents the option of traveling on their own 
after completing the seminar. 
Throughout the trip, Kubitschek and 
Erdman would accompany the students 
and stay with them in the dorms. 
The two then launched a publicity cam-
paign, including a series of meetings de-
signed to gauge student interest. Erdman 
announced the program to his Machine 
Design II class, and Kubitschek sent out 
emails and printed flyers with a headline 
query: "Who wants to go to Switzerland?" 
They had hoped to enroll about 20 stu-
dents in the seminar, but by the deadline 
42 students had submitted trip deposits. 
"It was more that we could have hoped 
for," says Kubitschek. "I had no idea that IT 
students would be so enthusiastic about a 
seminar in Switzerland ." 
Mechanical engineering senior Jeremy 
Dresel, one of the first students to sign up, 
says he'd been searching for a similar op-
portunity for quite a while. "I have always 
wanted to do some traveling overseas," he 
says. "The course and the costs were per-
fect, and I jumped at the chance." 
Among those who traveled to Switzerland last 
May were (standing) Susan Kubitschek, Jason 
Olmanson, Nate Zimmermann, Kale Schulte, 
Professor Art Erdman; (kneeling) Candy 
Pederson, Sara Citrowski, Charlie Steidl, Brian 
Mader, Jeremy Oresel, and Matt Dummer. 
By the time they left for Switzerland, the 
students were well-prepared for their trip. 
They had attended orientation sessions at 
the Global Campus center, and two profes-
sors flew in from Zurich University of Ap-
plied Sciences to give students an insider's 
perspective on Switzerland and its people. 
Electrical engineering senior Candace 
Pederson says the seminar really helped 
her prepare for the trip. "Because we were 
able to ask so many questions and get so 
SEE EXPERIENCE, PAGE 13 ... 
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Jim Kakalios enlists the aid 
of costumed crimefighters to 
teach critical thinking in an 
imaginative freshman seminar 
BY PAUL SORENSON 
SOMEWHERE IN A PARALLEL universe, a mild-mannered phys-ics professor named Jim Kakalios dons a cape and tights to battle the forces of evil. 
In our own dimension, Kakalios-an un-
abashed comic book enthusiast-teaches 
physics with the zest of a costumed crime-
fighter, illustrating his points with exam-
ples from the annals of superhero history. 
Last fall the superheroes moved to the 
head of his class. In an imaginative new 
freshman seminar, Kakalios uses concepts 
and characters from comic books to ex-
plore basic principles of physics, chemistry, 
and biology. The course-Everything I 
Know About Science I Learned from Read-
ing Comic Books-attracted students from 
a wide variety of disciplines. 
It's a fitting venture for Kakalios, whose 
lifelong love of comic books helped culti-
vate his passion for science. 
''As a kid, comic books helped fuel my 
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curiosity," he recalls. In one story, his fa-
vorite hero, The Flash, lost his ability to 
avoid air resistance and friction. "It made 
me aware [that], aside from the silly no-
tion of superpowers, there were all sorts of 
secondary issues associated with the abili-
ty to run superfast that I hadn't consid-
ered." 
Convinced that comics could help make 
science more accessible and appealing to 
students of any age, Kakalios toyed for 
years with the notion of creating a class on 
the science of superheroes. 
Comic books made their first foray into 
his classroom in 1993, when he posed a 
question about the death of Spider-Man's 
girlfriend, Gwen Stacey, on an introducto-
ry physics exam. 
Stacey's death was a seminal event in 
comics, says Kakalios. Hurled from the top 
of the George Washington Bridge by the 
evil Green Goblin, she died in Spider-
Man's web as he tried to save her. Although 
she appeared to have suffered a broken 
neck when she hit the web, the series' writ-
ers later attributed her death to the "shock 
of the fall," an explanation that left many 
readers-including Kakalios-unsatisfied. 
Twenty years after the story first ap-
peared, Kakalios and his physics course 
settled the matter once and for all. "Gwen 
Stacey's fall is basically a standard problem 
that we would ask on an exam: If you fall 
90 meters with an initial velocity of zero, 
how fast are you going at the bottom?" 
The answer he calculated removed any 
doubt about the cause of Stacey's death: 
She was falling at roughly 95 miles per 
hour when she hit the web; the impact on 
her body would have been ro to 20 times 
the force of gravity. "That proved-mathe-
matically at least-that Gwen Stacey died 
of a neck snap when Spider-Man caught 
her in his webbing." 
The problem-a favorite among stu-
dents-soon earned Kakalios wider notori-
ety in the comic book world. In 1997, a 
comic book magazine called Wizard pub-
lished an issue devoted to resolving long-
standing comic book questions. Kakalios 
wrote to the editor, University alumnus 
Jim McLauchlin, to offer his explanation of 
Stacey's death. McLauchlin published the 
letter, and Kakalios earned a spot as Wiz-
ard's "resident rocket scientist." 
In the new seminar, Kakalios and a 
dozen students tackled a variety of super-
problems like shape-shifting and invisibili-
ty. Shrinking, for example, was fraught 
with difficulties. If the laws of physics ap-
plied, insect-sized Ant-Man would become 
deaf and speak with a hypersonic voice be-
cause his eardrums and vocal cords would 
shrink to submillimeter sizes. Typical air 
currents would easily blow him across the 
room, and a drop of water would double 
his weight, immobilizing him like a real 
ant. 
In addition to identifying such scientific 
bloopers, the class examined cases in 
which comic creators got the science right. 
"Take Superman," says Kakalios . "In his 
very first year, he could only leap, not fly. 
His skin was tough, he had great strength, 
all because [his home planet] Krypton had 
larger gravity than Earth." Using the hero's 
ability "to leap over tall buildings in a sin-
gle bound" as a benchmark, the class cal-
culated that Krypton's gravity would have 
to have been six to eight times that of 
Earth. 
That means Krypton had to be either six 
times larger or six times denser than Earth. 
Assuming that normal matter on Krypton 
obeys the laws of physics, the planet could 
not be six times denser than Earth. "So 
Krypton had to be six times larger," ex-
plains Kakalios. "But any planet that much 
larger than Earth would have to be a gas 
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giant like Jupiter. Because Krypton had a 
solid crust supporting buildings and cities, 
the only other explanation for its increased 
gravity would be a super-dense-and un-
stable-material like a neutron star in its 
core. And that would explain why Krypton 
exploded. 
"Of course, [Superman's creators] didn't 
know it at the time. They got the science 
right by accident," says Kakalios. 
The Man of Steel, introduced in 1938, 
was an anomaly among Golden Age he-
roes, says Kakalios. "Most of the characters 
introduced in the 1930s and 1940s got their 
powers through magic or mysticism," he 
says. As stories were retold for subsequent 
generations, many characters were updat-
ed to reflect advances in science and tech-
nology. 
"For example, the original Green Lan-
tern (introduced in 1940) had a magic 
lantern and a power ring that was vulner-
able to wood. In the r96os, Green Lantern 
got a scientific makeover." His powers 
were similar, but there was now a quasi-
scientific explanation for his abilities: The 
lantern was extraterrestrial, and an impu-
rity in his ring now made the Green 
Lantern vulnerable to the color yellow. 
Characters created in the I9SOS and 
r96os often owed their powers to radiation 
Superman, introduced in June 1938, was one of 
the first heroes whose powers had a quasi-sci-
entific basis rather than a mystical source. His 
early exploits formed the basis of several prob-
lems in Kakalios' new course. 
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or mutation. When Spider-Man (Peter 
Parker) was introduced in 1962, he owed 
his extraordinary abilities to the bite of a 
radioactive spider. When his origin was re-
told in the 1990s, the science was updated 
to reflect current trends: Parker's powers 
now result ftom the bite of a genetically 
engineered spider. 
Although contemporary comic books are 
more grounded in science than they used 
to be, "they still require a willful suspen-
sion of disbelief," says Kakalios. "The best 
ones require only one 'miracle' -one thing 
you have to buy into to make the hero 
plausible-and the rest should follow." 
One of Kakalios' favorite stories ac-
knowledges this leap of faith. "There's a 
panel in which The Atom and another 
character have shrunk to submolecular 
size, and they're sitting on an electron," he 
recalls with a grin. "The Atom's companion 
says, 'We're smaller than an oxygen mole-
cule. How are we breathing?' The Atom 
replies, 'I've never really figured that out."' 
But the course isn't about debunking 
various characters or storylines, Kakalios 
explains. The analysis is all part of the fun. 
"The most important thing is getting the 
students to ask the right kinds of ques-
tions," he says. "If a character has wings on 
her back, what important physical forces 
and issues do we need to consider if she's 
going to use them to fly? What kind of 
wingspan and muscle structure would that 
Students in Kakalios' course examine the ways 
in which many enduring characters from the 
1930s and 1940s-like those in the Justice 
League-have been updated over the years to 
reflect advances in science and technology. 
require? Hopefully, pointing out issues like 
that will help them think critically in other 
situations." 
As a final project, each student selected 
a favorite comic book superhero and ex-
amined the scientific basis of the charac-
ter's abilities. The analyses covered a wide 
range of genres, from superheroes to The 
Simpsons. 
One of Kakalios' personal favorites-the 
elastic Mr. Fantastic-could serve as a role 
model for his students. "Reed Richards 
[Mr. Fantastic] had these powers that al-
lowed him to stretch and assume different 
shapes, but he often used his intellect [to 
defeat the villain]. He was the smartest 
man in the Marvel Comics Universe, and 
he showed that being intelligent could be 
cool and useful." 
But when Mr. Fantastic's exploits some-
times defy explanation, even Kakalios the 
professor can set aside his scientific pro-
clivities. 
"It's escapist fiction, so I just turn off 
that part of my brain and enjoy the stories 
on their own terms," he says. • 
FOR MORE ON THIS STORY, TURN TO PAGE 51. 
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many details, I felt like I really knew what 
we were getting into," she says. "It really 
got me psyched about the trip." 
Kubitschek, who had never been to 
Switzerland, says the students' enthusiasm 
helped calm her fears about shepherding a 
group of adventuresome young people. "I 
stopped worrying and just thought about 
how wonderful it was going to be in 
Switzerland," she says. "I was really look-
ing forward to it." 
Electrical engineering senior Michael 
Aanenson says he couldn't sleep the night 
before departure because he was "thinking 
of what lay ahead," but he had plenty of 
time to catch up on his sleep during the IS-
hour flight. 
At the airport, a host greeted the travel-
ers enthusiastically, and their excitement 
and anticipation quickly trumped cranki-
ness and fatigue. Throughout the trip, the 
Swiss proved to be as precise and polite as 
their reputation, according to Kubitschek. 
"I had no idea how easy it would be for us. 
They were more well-organized and pre-
pared than I could have imagined." 
On the ride to the university, students 
got their first look at Switzerland. Peder-
son was struck by how "clean and narrow 
the streets were." Aanenson felt the town 
seemed almost deserted because "there 
was really no traffic and not a lot of cars." 
Upon their arrival at the dorms, students 
were assigned email accounts and matched 
with a student mentor who served as their 
guide and contact throughout the trip. 
After attending classes from 7:so a.m. to 
s:rs p.m., students were free to explore the 
city. From Thursday through Sunday, they 
enjoyed many scheduled activities and ex-
cursions. During the first week, students 
visited the cities of Berne, Neuchatel, 
Geneva, and Valais; toured the Swiss Cen-
ter for Electronics and Microtechnology 
and the European Organization for Nu-
clear Research (CERN), the world's largest 
particle physics center; and spent one 
night at Zermatt, an exclusive resort locat-
ed at the foot of the Matterhorn. At least 
two professors from Zurich University of 
Applied Sciences accompanied the stu-
dents on all their excursions. 
"The Swiss designed the program so 
that students would learn as much from 
discussions with their professors on buses 
or trains en route to different sites as they 
would in the classroom," says Erdman. 
The course work itself proved to be chal-
lenging. Students adhered to a rigid sched-
ule of exams and papers, spending much of 
their free time in study groups. Although 
he'd heard that study abroad didn't involve 
much work, jokes Aanenson, "our hosts at 
Zurich didn't hear that." 
Kubitschek and Erdman also attended 
class sessions. "Their system is very differ-
ent from ours. In many countries, students 
aren't allowed to interrupt their professor 
and ask questions," says Kubitschek. "I 
wanted to make sure our students felt com-
fortable and had the freedom to ask ques-
tions and interact with the professors." 
But the students did have to conform to 
Swiss standards of punctuality. Tardiness 
D 
"The Swiss designed the 
program so that students 
would learn as much from 
discussions with their 
professors on buses or trains 
en route to different sites as 
they would in the classroom." 
-PROFESSOR ART ERDMAN 
wasn't tolerated under any circumstances. 
"There were no students drifting into 
class at 8:rs a.m. Students had to be sitting 
in class at exactly 7:so, pen in hand, and 
ready to learn," says Kubitschek. "No mat-
ter how tired the students were, everyone 
got to class on time." 
Some had reason to be tired. Kubitschek 
laughs when she recalls getting up in the 
middle of the night on more than one occa-
sion to remind "jabbering students to keep 
it down-some of us are trying to sleep!" 
Although they never encountered any 
language barriers or huge cultural dispari-
ties, after a few days students noticed sub-
tle differences between the U.S. and 
Switzerland. 
Mechanical engineering senior Kale 
Schulte says he appreciated the Swiss atti-
tude toward life and work. "They really 
know how to relax and enjoy life. The 
stores all close really early there, like 6: oo 
p.m. People over there don't seem to be ob-
sessed with things as much as we are here. 
It's nice." 
Pederson was surprised by how much 
the Swiss knew about the U.S. government 
and national issues. "They used to ask us 
about a specific bill that passed through 
Congress or a certain congressman or sen-
ator. They knew the details most Ameri-
cans wouldn't have known," she says. 
The high cost of food shocked Dresel. 
"[The food] was excellent, but in the U.S. I 
can get lunch for $s. I could not get any 
meal there for less than $rs." 
Out of more than 20 excursions, stu-
dents most enjoyed a trip to view Switzer-
land's majestic snow-covered peaks. Dur-
ing an overnight stay at an authentic Swiss 
Alpine Club, they hiked to the Lidernen-
hutte, one of the country's most pictur-
esque sites. Schulte's face lights up at the 
memory. 
"I cannot describe to you accurately the 
beauty of that whole experience. I just 
don't have the words," he says. "To stand 
on that gorgeous snowy mountain and feel 
the warm air was one of the most moving 
experiences of my life." 
The University wants more students like 
Schulte to savor the pleasures and advan-
tages of study abroad. Over the next five 
years the University intends to increase the 
proportion of students enrolled in study 
abroad programs from the current 20 per-
cent to so percent. Kubitschek is confident 
that the number of IT students who study 
abroad will steadily increase. 
"Look at the statistics," she says. "In 
1997, only six IT students studied abroad. 
In 2001, that number increased to 128. 
These Global Seminars will keep those 
numbers rising." 
More than 20 students already have ex-
pressed interest in a Global Seminar that 
will take students to Beijing, China, in May 
2002. Kubitschek believes the trip will be 
more challenging than the Switzerland ex-
cursion, but she's confident that students 
will find it just as rewarding. 
"More than anything else, study abroad 
will change the way you see yourself, your 
country, and the world," she says. • 
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An infusion of talent, resources, 
and ambitious goals backs the 
Universit~'s digital technolog~ 
initiative. From its high-tech 
home in Walter Librar~, the 
new Digital Technolog~ Center 
is poised to reestablish 
MINNESOTA'S 
MANY GENERATIONS AGO, giants emerged from the land of ice and snow to domi-
nate the world. But, much like the dinosaurs, they receded into the mists of time as 
conditions changed and new species evolved. 1 Despite the brevity of their exis-
tence, these behemoths changed our world within the course of a few decades. 
Starting in the 1960s, large-scale mainframe computers and supercomputers 
launched the Information Age and dominated computer technology. Well into > > 
"My research involves turning three-dimensional data into two-
dimensional images. The general purpose is always to do fast and 
efficient rendering of images." -ASSISTANT PROFESSOR BAOOUAN CHEN 
the 1970s and beyond, much of the re-
search and development responsible for 
those giant computers was figuratively 
stamped "Made in Minnesota." Then in the 
1980s came the rise of the personal com-
puter, followed by a decade during which 
ever-smaller and increasingly powerful de-
vices were introduced. The emphasis on 
large-scale computing declined, and the 
focus shifted from Minnesota to Califor-
nia's Silicon Valley and other West Coast 
cradles of technology. 
Now the University is moving to help 
Minnesota regain its leadership in the 
field. Digital technology was one of five 
key areas named by President Mark Yudof 
in 1997 as essential to strengthening the 
University and advancing the state's econ-
omy. 
Just as digital technology has revolu-
tionized nearly every aspect of contempo-
rary life, this major initiative will signifi-
cantly influence University research and 
education. Units as diverse as the architec-
ture department, the computer science and 
engineering department, the astronomy 
department, and the University's library 
system are finding ways to collaborate and 
share knowledge to help Minnesota regain 
its digital edge. 
As part of the initiative, the University 
established the Digital Technology Center 
(DTC), a new interdisciplinary facility that 
fosters computer-aided research. In early 
2002 the center moved into state-of-the-art 
Walter Library, which had undergone a 
two-and-a-half-year, $63-4 million renova-
tion. 
The University will add 20 faculty posi-
tions in various areas of digital technolo-
gy-14 funded with state money and six 
with internally reallocated funds. To date, 
14 of these positions have been filled, in-
cluding two founded in conjunction with 
the Carlson School of Management and 
several more based in IT. A $7 million grant 
from the ADC Foundation will endow five 
faculty chairs and eight graduate fellow-
ships in the DTC. 
The University named Andrew Odlyzko, 
former head of the mathematics and cryp-
tography research department at AT&T 
Laboratories, as the center's first director. 
Odlyzko, who holds advanced degrees 
from California Institute of Technology and 
Massachusetts Institute of Technology, is 
also a professor of mathematics. 
Christine Maziar, vice president for re-
search and dean of the Graduate School, 
says of Odlyzko, '~drew is an international-
ly known researcher. We recruited him ag-
gressively because we knew he had the tal-
ent and expertise to recruit outstanding 
researchers to the center." 
Although DTC research encompasses 
many disciplines, all projects will use vast 
amounts of data generated by modern re-
search techniques. "We'll be working on 
very basic problems of how to deal with 
the tidal wave of information that all areas 
are trying to ride toward new discoveries," 
says Odlyzko. 
The possibilities seem limitless. In fact, 
what attracted Odlyzko to the University 
was the opportunity to work with the vast 
range of technologies here. 
It's a range that would astonish someone 
who thinks of computers as tools reserved 
for conventional scientific and technologi-
cal research. But the DTC will be about 
much more than hard science, according to 
Odlyzko. 
"The early uses of computers were for 
science, but as basic digital technology de-
velops and becomes less expensive, it 
works its way down to the desktop level 
and to tiny microprocessors controlling our 
pacemakers or improving the performance 
of our car engines," he says. "It permeates 
society and enables us to find new and 
imaginative uses for technology." 
For example, he says, digital technology 
makes it possible to meld totally disparate 
areas like the fine arts with science and en-
gineering. 
"We can give sculptors and artists new 
tools for designing, experimenting, and 
creating novel effects," he says. "The tech-
nology used to create [special effects for 
movies] may turn up on your kitchen wall 
as wallpaper with novel visual effects." 
However, research in traditional areas 
like physics, electrical engineering, biolo-
gy, and medicine are fundamental to the 
center's success. Existing facilities-like 
the Laboratory for Computational Science 
and Engineering (LCSE), which special-
izes in computer-generated graphics in 
areas of basic research-provide a proto-
type for the creative pairing of digital tools 
and pure science. The LCSE and the Min-
nesota Supercomputing Institute, which 
provides the high-performance computing 
infrastructure and support for all academ-
ic areas, will be integrated into the DTC to 
promote the center's interdisciplinary 
focus. 
But the center can't accomplish its goals 
alone. Odlyzko emphasizes the impor-
tance of industrial and private-sector 
partnerships and calls the DTC "a bridge 
between the University and the industrial 
sector." 
0 NE RESEARCHER ABOUT TO cross that bridge is Assistant Pro-fessor Baoquan Chen of the com-puter science and engineering de-
partment, who maintains a gallery of 
eye-catching images on his web site. By far 
the most striking image is a plump, laugh-
ing Buddha splashed with what resembles 
red and blue paint. The Buddha provides a 
visual clue to Chen's work in computer 
graphics and visualization techniques. 
But the image also illustrates a working 
principle of Chen's career: effective pres-
entation of results matters almost as much 
as the results themselves. He advises his 
students, "Structure your results to make a 
convincing and inspiring story." 
A native of China, he joined the DTC in 
2000, a year after receiving his Ph.D. in 
computer science from the State Universi-
ty of New York at Stony Brook. Of his own 
work, he says, "For any ind ividual project, 
we have an image that best illustrates the 
underlying techniques." 
In the case of the red-and-blue Buddha, 
those factors are speed and efficiency. "My 
• • 
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TWO VETERANS OF THE CORPORATE WORLD ARE BRINGING 
•. •. their expertise and perspectives to the Digital Tech nolo-
• . 
• • .• gy Center (DTC) to help it become a valuable emissary 
between the worlds of academia and industry . 
Following a long career with IBM, Jim Licari [Aero '65, Mechan-
ics Ph.D. '70) joined the DTC as assistant director for industrial li -
aison, fostering pa rtnerships between DTC researchers and local 
and national companies. "The DTC will be the gateway to the Uni-
vers ity in areas of digital technology," says Licari. "Its strength 
will be that it acts as an umbrella, bringing researchers from vari-
ous colleges and disciplines together." 
Hal Ottesen, a professor of elect rical and computer engineering 
at the University of Minnesota Rochester since 2000, is another 
IBM alumnus who really understands the importance of develop-
ing industrial/ academic partnersh ips. He's built a successful ca-
reer that embraces both arenas. After 32 years at IBM and 10 
years as an adjunct professor of biomedical engineering at Mayo Graduate School in 
Rochester, he's bringing his insider's view of both worlds to the DTC, where he teaches cours-
es in fuzzy logic, signal processing, and digital control. 
Ottesen knows firsthand the creative challenges of technology transfer. "A problem might 
have been solved in a completely different field ," he says. "I have taken solut ions and meth-
ods that we used in disk drives and applied them to imaging problems that Ph.D. students at 
Mayo [Graduate School] are trying to solve. The challenge is the 'difficult problem' that no one 
has been able to solve. That's what I go for." 
Licari and his colleagues are considering several different models for industrial/ academic 
"THE DTC WILL BE THE 
GATEWAY TO THE UNIVER-
SITY IN AREAS OF DIGITAL 
TECHNOLOGY. ITS 
STRENGTH WILL BE THAT 
IT ACTS AS AN UMBRELLA 
... (FOR) VARIOUS COL-
LEGES AND DISCIPLINES." 
cooperation. "One thing we're considering is a DTC industrial af-
filiates program where we'd establish annual research and re-
view meetings for member companies," he says. "We could have 
technical advisory teams and perhaps hold quarterly meetings 
for new technology input." Another possibility would be to devel-
op one-on-one relationships in which individual companies work 
directly with DTC faculty to address specific research issues. Li -
cari also would like to establish a discussion forum and ex-
change programs for corporate staff and University researchers. 
Ottesen foresees a variety of partnerships that span many 
depart ments and disciplines. Some collaborations will foster 
- Jim Licari 
commercialization of new innovations, a task the DTC can't ac-
complish single-handedly. The center plans to work with small companies and large estab-
lished firms to convert DTC research into products that are profitable and useful in business 
relationships. 
No matter what form the partnerships take, good communication will be a top priority. Po-
tential corporate collaborators are reviewing the various partnership models. Before any final 
decisions are made, says Licari , "we need to get industry feedback." 
Although it 's too early to announce any formalized research partnerships, discussions are 
proceed ing with industry representat ives in the areas of computer graphics and visualization, 
genomic data mining, and high-performance computer data storage. 
Ottesen's corporate experience has taught him that successful academic/ industrial part-
nerships require a balance of pragmatism and theory. 
"At IBM I was working in advanced technology, where you have to work not only on a theo-
retical level but you must also be able to implement your knowledge into practical working 
models," he says. "I know how corporations operate, how you have to justify the bottom line. 
You have a window of opportunity to get the product out the door. You have to have a plan-
otherwise, things become academic." • 
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research involves turning three-dimension-
al data into two-dimensional images," says 
Chen. "The general purpose is always to do 
fast and efficient rendering of images." 
oscopy," in which a CT scan of the human 
colon would replace the notoriously un-
pleasant medical procedure. 
tecture department. They're using it to 
scan real-life outdoor environments, a 
process that generates huge amounts of 
data. Using Chen's technique, the re-
searchers can manipulate the data more 
easily and integrate it with computer-gen-
erated design images. With the aid of this 
technique, architects someday may be able 
to conceptualize and portray their building 
designs amid the "real-life" environments 
in which the structures will be built. 
According to Chen, the technology is as 
easily adaptable to commercial purposes as 
to med ical ones. He thinks the online shop-
ping experience could benefit greatly from 
enhanced computer graphics. 
Traditionally, polygons form the basic 
surface images, called "primitives," from 
which computer graphics are constructed. 
But under certain circumstances, points 
can be rendered into images much more 
quickly than polygons. Therein lies the real 
significance of the virtual Buddha, whose 
blue splotches indicate polygons and 
whose red splotches represent points on 
the image's surface. 
"We switch the primitives back and 
forth to speed up the rendering," says 
Chen. "If an object is close to the eye, we 
use polygons; farther away, we can use a 
few points." 
"There are now virtual real-estate tours 
online. People aren't satisfied anymore 
with still images [of houses for sale]," he 
says. The virtual house tour would allow a 
prospective buyer to experience the sensa-
tion of ''walking through" the property; 
however, the process still needs work. 
"The challenge is in the speed [of the im-
ages] ," says Chen. "Three-dimensional ren-
dering is very costly. For this reason, the 
process is still not popular." 
"Cross-disciplinary research is still the 
exception in architecture," says Piotrowski. 
"Our work to date has helped us realize 
how compatible our backgrounds are. Col-
laborative research creates a unique op-
portunity for both of us." 
The possibilities for applications that can 
render images quickly are wide-ranging. 
For example, Chen has worked on a project 
whose goal is to develop a "virtual colon-
The technique that created the colorful 
Buddha is being used in an ongoing col-
laboration between Chen and Associate 
Professor Andrzej Piotrowski of the archi-
Chen and Piotrowski's project is support-
ed by the University's new Digital Design 
Consortium, which brings together faculty 
from architecture, computer science, and 
other fields to develop computer-based de-
sign tools. Founded with a $1.5 million 
• • THE DIGITAL TECHNOLOGY 
• • 
•. •. Center's industrial part-
• . 
• • .• nership program may be 
in its formative stages, but one of 
the center's own research groups 
offers a successful prototype for 
fru itful collaborations with indus-
try. 
The Laboratory for Computa-
t ional Science and Engineering 
(LCSE) has had close connections 
with the computer industry for 
several years. The laboratory was 
founded in 1995 as a center for 
the development of numerical 
methods and techniques for high-
performance computing in astro-
physical fluid dynamics (the 
study of the motion of gases with-
in stars) . LCSE researchers devel-
op techniques for the display of 
huge datasets in motion picture 
format. 
Says Paul Woodward, astrono-
my professor and LCSE director, 
"It's not enough to create one 
beautiful image from the data. You 
need to create thousands of such 
images at a time. We use hun-
dreds of computers working in 
concert to generate this data, so it 
is natural to use dozens of ma-
chines to make a movie of the 
simulated fluid flow." 
Woodward is quick to attribute 
the laboratory's success to mutu-
ally beneficial partnerships with 
industry. "The key is close collabo-
ration with the computer indus-
try," he says. "And the basis of our 
industry collaborations has been 
an exchange of what is easiest for 
each party to give and most valu-
able for the other party to receive. 
The industry contributes the hard-
ware, and we contribute perform-
ance testing and demonstrations 
with real applications of interest 
to a broad community. We collabo-
rate on system software." 
One such partnership resulted 
in the development of the Power-
Wall, a display and image render-
ing system that LCSE built in 
partnership with computer manu-
facturers SGI and Ciprico. The sys-
tem resembles a giant television 
screen on which films of comput-
erized data displays are projected. 
In Walter Library th is mammoth 
viewing area eventually will be 
equipped with five translucent 
walls standing nine feet high and 
extending more that 50 feet wide. 
Unlike the more common video 
wall, which simply makes an 
image large, the PowerWall vastly 
increases the display resolution 
so that a huge amount of informa-
tion can be viewed at a glance. 
Both academic and industrial 
partners benefited from the Pow-
erWall collaboration. "Within a 
year of developing it, we had an 
NSF grant to build a PowerWall at 
the LCSE, and we later won a U.S. 
Department of Energy grant to 
help its laboratories design and 
build PowerWalls," says Wood-
ward. "SGI sold many systems of 
this type, particularly in the oil in-
dustry. They helped us build our 
own system with deep discounts 
and equipment loans." 
The only disadvantage to work-
ing with industry is that it leads to 
some unusual professional con-
tacts, according to Woodward. 
"Not that many astronomers 
can say that they 've shown their 
work at the annual meeting of the 
National Association of Broadcast-
ers," he quips. • 
start-up grant from University alumni Ted 
and Linda Johnson, the consortium seeks 
to expand the possibilities of complex de-
sign modeling and to find new ways for ar-
chitects and other practitioners to work 
with their clients in visualizing the design 
process. 
C HEMISTRY PROFESSOR JIALI GAO strongly endorses that kind of inter-disciplinary collaboration. He's one of the DTC faculty hired as part of 
the digital technology initiative, but his re-
search also advances the University's ini-
tiative in the biological sciences. 
A computational chemist, Gao investi-
gates the structure and mechanisms of bio-
macromolecules, the super-sized mole-
cules found in nucleic acids like DNA and 
RNA and in proteins. He uses techniques 
developed by computational chemists and 
computer scientists to model and access 
the large amounts of data stored in these 
biomacromolecules. 
"To understand protein-protein interac-
tions that we study, we need the techniques 
developed by computational chemists and 
computer scientists," says Gao. "The DTC is 
able to bring our disciplines together to 
create close collaborations." 
Gao studies the role of enzymes and pro-
teins in biochemical processes. Without the 
catalytic action of enzymes, chemical reac-
tions would be too slow to be biologically 
effective. Proteins are highly specific and 
proficient in their actions, and each en-
zyme essentially recognizes only one mole-
cule and catalyzes one reaction. A complex 
chemical reaction like metabolism requires 
a large number of individual catalytic reac-
tions. To fully understand the driving 
forces behind these interactions requires 
sophisticated computer modeling tech-
niques. 
Gao explains, "Biochemists can carry out 
site-directed mutagenesis experiments by 
changing individual amino acids to see 
how they will affect the function of a par-
ticular protein, but experiments can't tell 
you everything. Theory is needed to un-
derstand the results in energetic terms." 
And theoretical understanding requires 
computers. 
"With computer modeling, we can build 
a realistic model of interactions between 
"If we understand how enzymes work, we can apply the strategies 
adopted by enzymes to design chemical catalysts that can be 
effectively used in the synthesis of organic compounds and 
pharmaceutical drugs." -PROFESSOR JIALI GAO 
an enzyme and its substrate at the atomic 
level," he continues. "The computer model 
tells us why a reaction is faster and how 
specifically a transition state is stabilized in 
the protein environment. Computer simu-
lations can model many, many transforma-
tions and derive a statistical average of the 
experimentally observable, such as the rate 
of the reaction." 
But Gao's research isn't only a matter of 
understanding the basic processes that reg-
ulate human biology. Where enzymes are 
concerned, processes that can be under-
stood also can be disabled, and that 
prospect generates real excitement in the 
world of pharmaceutical drug develop-
ment. 
Researchers know that tumor growth is 
associated with certain proteins. Pharma-
ceutical drugs are small, made-to-order 
molecules that inhibit the function of spe-
cific tumor-promoting proteins. "If we can 
block the function of those proteins, we 
may inhibit the growth of the tumor they 
accompany," says Gao. 
Whether catalysis occurs during organic 
processes like metabolism or during inor-
ganic procedures like the refining of gaso-
line, its basic chemical principles are simi-
lar, says Gao. "If we understand how 
enzymes work, we can apply the strategies 
adopted by enzymes to design chemical 
catalysts that can be effectively used in the 
synthesis of organic compounds and phar-
maceutical drugs. " 
Gao, a naturalized U.S. citizen who was 
born in China, joined the University in 
2000. He received his Ph.D. at Purdue Uni-
versity and did postdoctoral work at Har-
vard University. Before coming to Minneso-
ta, he taught at the State University of New 
York at Buffalo for nine years. 
Although he has participated in indus-
try-funded research partnerships during 
his career, Gao stresses the importance of 
achieving a balance between academic and 
pragmatic objectives. 
"Higher education should accommodate 
market needs," he says. "However, there are 
fundamental goals that cannot be driven by 
the market. We need to encourage students 
to pursue science and engineering." 
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Asked what he enjoys most about his 
work, Gao says, ''I'm curious about why a 
protein is so specific, so efficient. Under-
standing it can help us cure diseases, but 
mostly I like to discover new things in na-
ture-how nature works." 
ASSISTANT PROFESSOR GEORGE Karypis is one of the computer sci-entists who develop tools to help researchers like Gao unravel na-
ture's mysteries. "My job is to develop com-
putational tools that can be used for re-
search purposes by people in other 
disciplines," he says. 
Karypis specializes in data mining, the 
science of developing computational tools 
that extract useful information from giant 
datasets. Data mining is frequently applied 
to commercial problems, such as inventory 
control or analysis of consumer buying 
habits. But Karypis wants to use data min-
ing to help unravel the secrets of the 
human genome. 
The Human Genome Project has identi-
fied the roughly 30,000 genes that carry 
the specific coding information for the 
functioning of all human organs and sys-
tems. The project is now investigating the 
approximately roo,ooo proteins that carry 
out genetic instructions encoded in DNA 
molecules. Karypis is interested in model-
ing three-dimensional geometric structures 
of the proteins responsible for all phases of 
cellular structure and functioning. 
"The 'Holy Grail' of research [in biolo-
gy] now is going from protein sequences to 
3-D structure," says Karypis. "One-dimen-
sional information makes up the sequence 
of proteins [in DNA], but how are proteins 
involved in three-dimensional space? The 
basic premise [starts with] an existing 
database of structures that have been iden-
tified. For each of them, we know the 
amino acid sequence. Given these se-
quences, the problem is to predict the 
structure." 
To do so, Karypis will try to identify and 
characterize relationships between pro-
teins. Some proteins in the same structure 
could have different sequences, while 
other proteins might share sequences but 
have different structures. The first step, he 
says, is to build a model for sequences that 
are understood and then apply it to other 
sequences. 
"My job is to develop computational tools that can be used for re-
search purposes by people in other disciplines." 
To model the geometric relationships of 
proteins, researchers have also used X-ray 
crystallography and spectroscopy. But, says 
Karypis, "it takes a significant amount of 
money to find the structures of roo,ooo 
proteins using these techniques. People 
have been trying to discover more eco-
nomical methods to predict 3-D structure. 
We want to see if we can use data mining 
techniques that will be faster and less ex-
pensive." 
Karypis, a native of Greece, came to Min-
nesota in 1988 to begin his freshman year 
at the University, where he also completed 
his graduate studies. In 1996 he received a 
Ph.D. in computer science and joined the 
computer science and engineering faculty. 
Karypis' other research interest is the de-
velopment of METIS, a sophisticated algo-
rithm for high-performance computing. He 
named METIS after the mythological Titan 
who, had she not been eaten by Zeus, 
would have become the mother of Athena, 
goddess of wisdom. ("Remember, I'm from 
Greece!" jokes Karypis.) 
METIS, which addresses the problem of 
efficient graph partitioning, is "a tool to 
find the best way to distribute a mesh 
among processors," according to Karypis. 
He's placed METIS in the public domain 
-ASSISTANT PROFESSOR GEORGE KARYPIS 
and distributes the algorithm free through 
the Internet. 
"One of the advantages of making it free 
is that everybody can use it, and every sin-
gle researcher out there does use it," says 
Karypis. "It gets downloaded 300 to 400 
times a month. Distributing it that way 
gives me the opportunity to talk to people 
about it and foster additional research. 
"It's also a great visibility tool, both per-
sonally and for the University," he adds. 
"Nobody can pronounce my name, but 
everyone knows how to say 'University of 
Minnesota."' 
Karypis also enjoys teaching and has co-
authored a standard text entitled Introduc-
tion to Parallel Computing. Soon he'll begin 
teaching a new course in computational 
techniques for genomics, one of the first 
courses offered at the University in the hot 
new field of bioinformatics. 
As far as Karypis and his DTC colleagues 
are concerned, "new" promises to be the 
watchword uniting all their efforts. Togeth-
er with their industrial partners, they're 
determined to help Minnesota emerge 
once again as a giant of the Information 
Age. • 
FOR MORE ON THIS STORY, TURN TO PAGE 51 
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carry the equivalent of a modest 
reference library in their backpacks 
and briefcases. The painful all-
nighter may never become obso-
lete, but the laptop computer at 
least gives students their choice of 
venue. Now, as part of the Universi-
ty 's digital technology initiative, vir-
tual library resources are about to 
undergo a rapid expansion. 
Walter Library is the locus of an 
effort to create a state-of-the-art 
digital library for science and engi-
neering faculty and students. The 
new library will offer the same 
electronic access already available 
to all users, including many sub-
ject databases, but it will also fea -
ture many plug-and-play technolo-
gies that give laptop computer 
users maximum access to library 
resources. 
However, University Libraries' 
role in the digital technology initia-
tive extends far beyond the walls 
of Walter Library, says Digital Pro-
jects Librarian Chuck Thomas. 
Some of the most exciting proj-
ects involve digitizing rare and 
unique materials within the Univer-
sity 's special collections and 
archives. "We aren't reformatting 
all archived materials," Thomas ex-
plains, "but we are creating digital 
content from the things that no 
other university or archive holds." 
University Libraries recently re-
ceived a grant from the Institute of 
Museum and Library Services to 
support the digitization of 6,000 
original World War I and World War 
II posters. University Libraries and 
the Minneapolis Public Library to-
gether will build an online data-
base of all war posters owned by 
both institutions. Within two years, 
says Thomas, "they 'll all be avail -
able on the Internet, screen-sized, 
searchable, and retrievable." 
His staff already has digitized a 
collection of 2,100 theatrical back-
- --
drops produced by two Minneapo-
lis companies in the early 20th 
century, thousands of historic pho-
tographs, and an assemblage of 
4,000-year-old artifacts inscribed 
in cuneiform, the script of ancient 
Mesopotamia. 
University Libraries also is a 
partner in numerous collabora-
tions, including the Digital Asia Li-
brary (DAL) project, a virtual col -
lection of resources on Asia 
created in cooperation with The 
Ohio State University Libraries and 
the University of Wisconsin-Madi-
son Libraries. 
Locally created databases and 
textual digital library content may 
not be as colorful as digitized im-
ages, but to the scholars who use 
them, they 're indispensable. For 
example, anyone looking for data 
on chemical properties will appre-
ciate a timesaving online tool cre-
ated by the Science and Engineer-
ing Library staff. The Index of 
Chemical Properties database iden-
tifies the title and call number of 
the appropriate reference source. 
The library staff must be in-
creasingly proficient in many tech-
nical areas to assist researchers 
with the creation of electronic re-
sources that support their ind ivid-
University Libraries is digitizing 
thousands of posters from World 
War I and World War II, including 
this one from 1914. 
ual objectives, says Thomas. 
The Digital Collections Unit re -
sponds to a growing number of re-
quests for help in designing and 
creating digital collections. 
"The library specializes in de-
scribing and managing files so you 
know what they are and how to re-
trieve them. The Digital Collections 
Unit will be training faculty and 
others in how to create their own 
digital content in a way that pro-
motes a digital library that is truly 
built and sustained by the entire 
campus," says Thomas. 
A current major library initiative 
is the IMAGES gateway, a database 
of descriptive information gathered 
from digital imaging projects 
across campus. IMAGES permits 
users to search in one place for 
electron ic content stored in many 
different locations. 
Digitization of library resources 
presents unique challenges, among 
them the development of descrip-
tive data for nonbook materials. 
"Not everything that we offer ac-
cess to is a book or an article," 
says Thomas. "The complexity of 
the descriptive data grows enor-
mously, for example, when you 
have to document and manage in-
terrelationships that are not nearly 
so obvious as they are for digitized 
series of books or periodicals." 
Thomas believes the high-profile 
DTC can provide benchmark tech-
"THE DTC IS UNLIKE ANY OTHER 
FACILITY IN ITS ABILITY TO FOCUS 
ON LARGE-SCALE, UNIVERSAL 
CHALLENGES OF CONSTRUCTING 
DIGITAL LIBRARIES." 
-Chuck Thomas 
nological solutions that will benefit 
the library community nationwide. 
"Libraries are always having to 
reinvent the wheel at the local 
level," he says. "Often there aren't 
universal, flexible solutions or 
models that the library community 
can turn to. The DTC is unlike any 
other facility in its ability to focus 
on large-scale, universal chal-
lenges of constructing digital li -
braries. Its ability to attract fund-
ing and support is greater than any 
individual library." 
The alliance between libraries 
and digital technology generates 
much excitement among Thomas 
and his colleagues. 
"Working with library re -
sources- especially archival mate-
rials- is always rewarding be-
cause you 're working with 
something that's found nowhere 
else. You have the satisfaction of 
putting it out there on the web 
where thousands of other libraries 
and a global population can access 
it," he says. "You feel like you 're 
making a positive contribution to a 
better future." • 
- - - - - -- --- - --
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Small details-like this abstract owl 
motif symbolizing wisdom-add charm 
to Walter Library's grand spaces. 
FOR 
ALTER LIB 
EIGHTY YEARS AGO, state architect Clarence Johnston and University Librarian Frank Walter envisioned a state-of-the-art library whose clas-
sical design and stately interior would symbolize its 
scholarly mission. Their dream began to materialize in 
the blueprints that Johnston and three colleagues 
meticulously rendered with pen and ink on 28 sheets 
of fine linen. Johnston's design incorporated the latest 
architectural features of the day, and when the new 
University Library opened on October 31, 1924, it 
earned universal praise for its elegance and modern 
technology. (The general library building was renamed 
Walter Library in 1959 to honor the influential head li-
brarian who transformed the University system into 
BY MARY COONS 
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one of the country's major research li-
braries.) 
Changing times, poor facilities, and surg-
ing demand for University library services 
had prompted the Minnesota legislature in 
1919 to appropriate $1.25 million for a new 
library. Now a $63-4 million renovation has 
restored the 78-year-old Classical Revival 
structure to its original glory while refash-
ioning it into a high-tech showcase for re-
search and education. 
THE UNIVERSITY'S 
ACADEMIC INITIATIVES 
University officials concluded in 1989 that 
Walter Library needed major renovation. 
Although it had been a modern-day won-
der in 1924, the library could no longer 
meet the needs of students and faculty in 
the high-tech Information Age. The struc-
ture itself didn't comply with current 
health and safety standards; its most wor-
risome defect was a major fire hazard-the 
library's 12-story steel-frame stack core. In 
addition, librarians warned that an envi-
ronment without air-conditioning and hu-
midity controls jeopardized long-term 
preservation of the library's vast collection. 
tration. That same year the state legisla-
ture appropriated architectural design 
funds, and the University moved quickly 
into the project's initial phase. 
According to a plan conceived in 1989, a 
renovated Walter Library would house the 
Science and Engineering Library; the Edu-
cation/Psychology Library; and IT Adminis-
The project continued through the nor-
mal course of schematic and design devel-
opment until 1992, when the initial phase 
was 90 percent complete. In 1994, due to a 
shift in the University's capital request 
WALTER LIBRARY 
TIM ELINE 
1919 The Minnesota legislature 
approves $1.25 million for a main 
University Libra ry building. 
1921 Construction begins. 
1924 Construction is completed. 
Building opens with a dedication 
ceremony on October 31. 
1959 The main library building is 
renamed in honor of University Li · 
brarian Frank Kellogg Walter. 
1989 State legislature appropri-
ates architectural design funds for 
a major renovation of Walter Li-
brary; schematic and design devel -
opment begins. 
1992 Schematic and design de-
velopment of the Walter project is 
90 percent complete. 
1994 Minnesota Library Access 
Center [Elmer L. Andersen Library) 
replaces the Walter Library renova -
tion on the University 's list of prior-
ity projects. 
1997 President Mark Yudof pro-
poses major academic initiatives 
and a capital plan that will trans-
form Walter Library into a state-of-
the-art library and digital technolo-
gy center. 
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1998 The Minnesota legislature 
approves $53.6 million for the Wal-
ter Library renovat ion, and design 
development begins. 
1999 Walter Library tenants relo-
cate to temporary quarters, and 
construction begins. 
2002 Walter Library renovation 
and restoration is completed; 
building is rededicated . 
strategy, the Minnesota Library Access Cen-
ter (later renamed the Elmer L. Andersen 
Library) replaced the Walter renovation on 
the University's list of priority projects. An-
dersen Library received design funds in 
1994 and construction funds in 1996. 
The Walter project quietly slipped into 
limbo until 1997, when Mark Yudof became 
University president and quickly pro-
claimed his goal of making the University 
one of the nation's top five public research 
institutions. Yudof's vision encompasses 
major academic initiatives, a capital plan 
to support those initiatives, and a commit-
ment to historic preservation. 
Yudof and other University leaders envi-
sioned a renovated Walter Library that 
would embody these ambitious objectives. 
Their proposal allocated about half of the 
building's space to the new Digital Tech-
nology Center (DTC), locus of the Univer-
sity's digital technology initiative. A hub of 
research and education, the center would 
also form alliances with business, industry; 
government, and other educational institu-
tions to help secure Minnesota's leadership 
in digital and information technologies. 
"Mr. Yudof understood the scope of the 
project as well as the resulting benefits to 
both industry and education," explains 
Drew Bjorklund of Stageberg Beyer Sachs 
(SBS), project architect. "By incorporating 
a digital technology center, this would 
strengthen the University's role in future 
digital technology advances." 
The center would be housed in one of 
the most historically and architecturally 
significant buildings on the Twin Cities 
campus. But for generations of alumni and 
faculty, the library also created indelible 
personal memories of their years on cam-
pus. Walter Library was the incubator for 
scholarly research, intellectual growth, 
eleventh-hour term papers, and furtive so-
cializing. Navigating its stacks alone at 
night was an ill-advised venture for the 
claustrophobe or anyone with an overac-
tive imagination. Newcomers and regular 
patrons alike responded to the library's 
grand scale and its classical beauty. Even 
the most casual students felt a bit more 
scholarly as they ascended the wide Ten-
nessee marble staircase leading to the sec-
ond-floor atrium and the stacks. 
The Walter Library project was included 
in the University's 1998 capital request to 
the state legislature. The library's proposed 
For generations of alumni and 
faculty, Walter Library created 
indelible personal memories of their 
years on campus. It was the 
incubator for scholarly research, 
intellectual growth, eleventh-hour 
term papers, and furtive socializing. 
reincarnation-a potent synthesis of far-
sighted goals, pragmatism, history, and 
collective memory-persuaded legislators 
to allocate $53.6 million to transform the 
University landmark into a 21st-century li-
brary and digital technology center. 
TH E MAJOR PLAYERS 
With funding secured, the next step was to 
select an architectural firm. The State De-
signer Selection Board uses a qualification-
based selection process to choose primary 
designers for state agency construction 
projects, including University projects 
whose estimated construction budget ex-
ceeds $2 million. 
SBS, a Minneapolis architectural firm, 
received the library project commission in 
1990 along with Davis Brody Associates, a 
New York City architectural practice with 
expertise in historical renovation. Howev-
er, SBS became the sole project architect 
for the revamped program in 1998. 
"We were selected partly for our work 
done in the past," says Bjorklund. "We had 
designed the Southdale and Brookdale re-
gional libraries [in suburban Minneapolis] , 
the University Aquatic Center, [and] sever-
al campus parking ramps. We have a solid 
working relationship with the University, 
and we understand libraries." 
Still, he admits, the project was daunt-
ing. The renovation was mapped by 450 
sheets of computer-generated drawings, a 
far cry from Johnston's hand-drawn blue-
prints. 
"We've done small-scale historical 
restoration projects previously, but this 
was the largest renovation project Stage-
berg Beyer Sachs has attempted," Bjork-
lund says. "It was a unique project because 
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of the complexity of the program and 
adapting the existing building to a new 
use." 
Construction began in 1999 after build-
ing tenants relocated to temporary quar-
ters elsewhere on campus. Bjorklund spent 
about half his work time on-site, mediat-
ing between practicability and the dictates 
of historical preservation. General contrac-
tor M.A. Mortenson Company of Min-
neapolis and officials from University Fa-
cilities Management supervised the project 
and coordinated the work being done by a 
team of nearly 20 firms. 
CHALLENGES 
AND CONSTRAINTS 
Given the library's historical and architec-
tural significance, renovation was the only 
way to address the building's deficiencies 
and to meet programmatic goals, accord-
ing to SBS's preliminary design report. 
The complex project would have to 
transform a 78-year-old structure into a 
state-of-the-art, computer-serviced instruc-
tion and research facility that complied 
with current building codes. The design 
plan called for a dramatic excision-re-
moval of the r2-story stack core-to create 
"new space" for an addition that would 
promote safe egress and house library and 
DTC facilities. Moreover, the project had to 
maintain a delicate balance between reno-
vation and historic preservation. 
"Balancing building code criteria with 
historic preservation guidelines is a deli-
cate process, especially if it means altering 
the structure's historic presence," says 
Bjorklund. "When you're involved with a 
The removal of the 12-story stack core left a gaping hole in the library's west side, as seen here in De-
cember 2000. A new addition replaced the stack core. 
historic structure, you must be sensitive to 
the preservation quality of the building and 
its historical significance. In this situation, 
where we created an addition, the design 
had to complement the original building. 
We strove to make no changes in its histor-
ical character." 
The project required a dizzying range of 
expertise: in engineering specialties, elec-
trical and mechanical systems, telecommu-
nications, plaster and drywall, masonry, 
fireproofing, sprinkler systems, plumbing 
and heating, roofing, lighting, ornamental 
metal, and restoration. 
The team's collective skills faced multi-
ple challenges. Crews had to contend with 
several different structural systems, coordi-
nate new construction with the original, 
and assess the relative cost-benefits of his-
toric preservation and reproduction. 
Obsolescence and energy inefficiency 
were major problems; all plumbing, duct-
work, lighting, and electrical systems had 
to be replaced. The windows, originally 
made of steel and cast-iron elements, have 
been replicated with new aluminum cast-
ings and thermal-break aluminum sashes. 
The library's stately exterior also needed 
attention. But the most pressing concerns 
involved health, safety, and accessibility. 
The steel-frame stack core presented the 
most serious safety problem. A major fire 
hazard, the stack core couldn't be fire-
proofed because it was open to all floors; a 
BLENDING THE OLD WITH THE NEW 
The new addition had to maintain the library's historic character and complement the original building. Compare the west exterior now (far right) with the 
original in Apri12000 (far left). The middle photos show the same view in October 2000 and June 2001. 
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fire that originated in the stacks could have 
spread quickly throughout the building. 
This situation, aggravated by inadequate 
emergency exits, substandard alarms, and 
a poor emergency lighting system, would 
almost have guaranteed loss of life and 
property. 
Workers remodeled an existing elevator 
with a new cab, installed three additional 
passenger elevators and a new freight ele-
vator, and added emergency egress stair 
towers. An entrance on Pleasant Street SE 
provides access to the facility for people 
with disabilities. The building now is uni-
versally accessible except for mechanical 
spaces and electrical closets, says Bjork-
lund. 
Workers also fireproofed existing clay 
masonry walls, removed asbestos, upgrad-
ed fire-safety equipment, added air-condi-
tioning and humidity controls, and 
brought electrical, mechanical, and plumb-
ing systems up to code. 
TECHNOLOGY FOR 
THE NEW CENTURY 
The Science and Engineering Library-an-
other major tenant-will work with the 
DTC to create a digital library and to be-
come a national leader in electronic infor-
mation. To meet those objectives, the 
building includes facilities for state-of-the-
art electronic storage and delivery systems, 
made available by stacked systems closets 
(vertical runs) and access floors (horizon-
tal runs). 
The DTC's 48,ooo square feet of access 
floors conceal miles of optical fibers and 
copper wiring that transport data and 
power underneath surface flooring. DTC 
space includes classrooms dedicated to the 
development of computer-aided under-
graduate courses, workspace for collabora-
tive ventures, distance-learning class-
rooms, and advanced networking, 
computing, and telecommunications labo-
ratories. 
Existing programs relocating to the DTC 
include the Minnesota Supercomputing In-
stitute, the Laboratory for Computational 
Science and Engineering, Academic and 
Distributed Computing Services, the Learn-
ing Resources Center, and the Digital 
Media Center. 
INA FIRKINS: LIBRARIAN, SCHOLAR, BIBLIOGRAPHER 
WALTER LIBRARY'S GUIDING LIGHT 
~ LIKE A TREASURED 
\.. ,....-J family heirloom 
on display, a small glass-en-
closed consultation room 
adorns Walter Library 's splen-
did main reading room. When 
the library opened in 1924, 
that charming nook was an 
exalted space. Here, refer-
ence librarian Ina Firkins kept 
watch over a collection that 
she had tended and cultivat-
ed since 1889. 
Brilliant, talented, and re-
sourceful, Firkins was born in 
1866 and graduated from the 
University in 1888 with a 
bachelor's degree in litera-
ture. Back then, teaching was 
one of the few professions 
open to women, but it didn't 
appeal to Firkins. When Uni-
versity Librarian William Fol-
well offered her a job as a li-
brary assistant in 1889, she 
quickly accepted it. 
The only library science 
training she received was a 
one-sentence directive from 
Folwell, who handed her an 
official appointment paper 
along with the key to the li-
brary and said, "Open up the 
library in the morning, Miss 
Ina, and remember that if 
anyone has to get mad in the 
library, let it be the person on 
the other side of the counter." 
"With that rule and some 
common sense a girl could 
make her way in a library 
those days," Firkins told a 
newspaper reporter in 1932, 
the year she retired. And 
that's exactly what she did, 
becoming one of the most 
scholarly librarians of her 
time, a well-known bibliogra-
pher, and a "link between the 
INA FIRKINS SUPERVISED 
THE CONSTRUCTION OF 
WALTER LIBRARY, PLANNED 
ITS FURNISHINGS, ORGAN-
IZED ITS STAFF, AND COORDI-
NATED THE TRANSFER OF 
BOOKS FROM THE OLD LI-
BRARY (BURTON HALL) TO 
THE NEW BUILDING. 
old University and the new," 
as the University Senate de-
scribed her in a posthumous 
tribute. 
During her 42-year career, 
the library increased its col-
lection from 25,000 volumes 
to half a million. No other li-
brary staff member knew the 
collection as comprehensive-
ly as Firkins did, so it's no 
surprise that the University 
chose her to shepherd the 
construction of Walter Library 
during a critical time of tran-
sition. 
University Librarian 
William Gerould resigned in 
1920 to take a similar posi-
tion at Princeton University, 
shortly after the board of re-
gents approved the prepara-
tion of plans for a new library. 
Firkins was appointed Act-
ing Librarian, a temporary po-
sition she held until Frank 
Walter became University Li-
brarian in September 1921. 
"Many felt that [Firkins] 
should have been appointed 
chief librarian, but the tradi-
tions of a University are hard 
to overcome," wrote Gratia 
Countryman, head of the Min-
neapolis Public Library from 
1904 to 1936, in a memorial 
tribute to her friend. 
With her vast knowledge of 
the library, Firkins would 
prove to be an invaluable ad-
ministrator and a resource 
for the librarian-elect. She su-
pervised the construction of 
Walter Library, planned its 
furnishings, organized its 
staff, and coordinated the 
transfer of books from the old 
library [Burton Hall) to the 
new building. 
Over the years, she served 
thousands of students, many 
of whom were a little afraid of 
her. Tall and dignified, wear-
ing a rather austere black 
dress with a white collar, 
Firkins could stifle giggly so-
cializing with her favorite dis-
ciplinary device-a few sharp 
taps of a pencil on her desk-
top. 
Despite her stern profes-
sional demeanor, in her pri-
vate life Firkins was noted for 
her sparkling sense of humor, 
spontaneity, and lively per-
sonality. She was active in 
professional and cultural or-
ganizations and managed a 
five-person household. She 
died while vacationing on a 
cruise near Norway in 1937. • 
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The remainder of the building provides 
office space for library staff, IT Administra-
tion, and DTC core faculty, research staff, 
and students. The building's tenants began 
moving into their new quarters in Decem-
ber, but the process will take several 
months to complete. 
PRESERVING THE PAST 
Eligible as a historic property, although not 
included in the National Register of His-
toric Places, Walter Library is rich in archi-
tectural detail and symbolism. 
Previous efforts at modernizing the li-
brary during the 1950s and 1960s eliminat-
ed some of its historic character. The origi-
nal art deco lighting was replaced with 
utilitarian fluorescent fixtures, and several 
coats of paint covered some of the hand-
painted, multicolor detailing of the plaster 
ceilings. Fortunately, the current renova-
tion was planned during a period of strong 
local and national support for historic 
preservation. 
According to the National Historic Preser-
vation Program, "historic properties are 
now understood and appreciated as part of 
the landscape to which they belong." 
All public construction projects require a 
one percent designation of funds for art, 
says Bjorklund. "In keeping with the over-
all art theme on the campus and to main-
tain the original budget for the [library's] 
ceiling restoration, the ceilings were iden-
tified as the 'art' of the building project. 
The board of regents determines how this 
money is spent. In the face of budget cuts, 
the regents felt that this budget needed to 
be maintained and allocated art funds for 
the ceiling restoration." 
He adds, "Our greatest interest is in pre-
serving what was originally here and 
adapting that facility to the 2rst century." 
Ironically, it has taken modern technolo-
gy, materials, and know-how to return the 
library to its former splendor. But the same 
spirit that inspired the library's design and 
construction guided its current restoration. 
"It's been a labor of love on all our 
parts," says Bjorklund. "The construction 
program has created a facility that the de-
partments, designers, trades workers, and 
end-users will be very proud of and can 
enjoy for decades to come." • 
FOR MORE ON THIS STORY, TURN TO PAGE 51 
THE DELICATE ART OF RESTORATION 
Layers of dust, grime, soapy film, and paint ob-
scured the vibrant beauty of the library's orna-
mental plaster ceilings. Skilled artisans spent 
thousands of hours cleaning and restoring the 
ceilings to match their original appearance. 
Above: A test strip reveals the luminous color of 
the Learning Resources Center's ceiling. Right: 
Layers of paint concealed the original decora-
tive scheme in the ADCS computer lab. After re-
moving the paint, artists worked painstakingly 
to match the original color palette of warm neu-
trals and pastels. 
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THE UNIVERSITY'S PASSIONATE POET 
ARTHUR UPSON'S LITERARY LEGACY 
~ "I LOVE THE RAINY 
'-~ J day, the quiet 
room, the books, the pic-
tures and the glowing fire," 
lyric poet and dramatist 
Arthur Upson ( 1877-1908) 
once wrote to a friend. 
Acclaimed for its purity of 
form, Upson's poetry often 
expressed a strong passion 
for the beauties of nature. 
His death at age 31 cut short 
a literary career filled with 
such promise that many 
contemporary critics predict-
ed he would become one of 
the leading poets of his time. 
Upson and his family 
moved to Minnesota from 
New York in 1894, and he en-
tered the University with the 
class of 1898. He struggled 
with poor health most of his 
adult life and was unable to 
complete the requirements 
for a degree. However, in 
1906 the University awarded 
him one anyway after the 
publication of one of his vol-
umes of distinguished poet-
ry. The Bellman, a small but 
influential literary magazine 
of the early 1900s, was one 
of the first periodicals to 
publish his work. 
As a student, Upson wrote 
the second verse to "Hail! 
Minnesota," a song com-
posed by Truman Rickard 
that would become the Uni-
versity hymn and later the 
official state song. Upson's 
stanza reflects his love of 
Minnesota's natural beauty: 
Like the stream that 
bends to sea I Like the pine 
that seeks the blue I Min-
nesota still for thee I Thy 
sons are strong and true. 
From their woods and waters 
fair I From their prairies wav-
ing Jar I At thy call they 
throng I With their shout and 
song I Hailing thee their 
Northern Star. 
In 1906 he became a lec-
turer in the English depart-
ment, teaching through a 
year when he was never well. 
Two years later, Upson 
drowned while boating alone 
on Lake Bemidji in northern 
Minnesota, where he had 
gone to finish a verse play 
while on vacation. 
Upson's friends collected 
and published two volumes 
of his works posthumously, 
and when Walter Library 
opened in 1924, his friend 
Ruth Shepard Phelps led the 
effort to establish and fur-
nish a reading room in his 
memory. Phelps, author and 
professor of Romance lan-
guages, had met Upson 
through a mutual literary 
club affiliation. 
When the Arthur Upson 
Room formally opened on 
February 21, 1925, Universi-
ty Librarian Frank Walter ac-
cepted its book collection on 
behalf of the University. In 
his speech Walter said, 
"Some rare spirits can culti-
vate immunity to confusion 
and can enjoy sweet solitude 
in the middle of a crowd. 
Most of us are incapable of 
such concentration. An air of 
quiet and ease and beauty in 
the place where books are 
read are great aids to almost 
everyone. To this purpose 
this room is dedicated." 
The reading room, be-
stowed to the University 
three years later, is funded 
through an endowed trust. • 
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HEN THE UNIVERSITY'S NEW 
high-tech library opened in 1924, archi-
tect Clarence Johnston called it "the fru-
ition of years of planning, of research, of study by many 
minds to give the University a great building." Nearly 8o 
years later, his pithy appraisal also characterizes a two-
and-a-half-year, $63-4 million renovation of the campus 
landmark. In January 2002, Walter Library-a remark-
able synthesis of old and new-reopened its doors to the 
University community. The many minds-and skilled 
hands-involved in this undertaking include University 
president Mark Yudof, the board of regents, University 
librarians, facilities management officials, faculty and 
staff, state legislators, architects, a general contractor, 
and workers from nearly 20 companies. From the pro-
ject's beginning, those involved worked to maintain a 
balance between historical preservation and moderniza-
tion. For example, says architect Drew Bjorklund, all 
lighting had to be stripped and replaced with new sys-
tems, so project designers scoured old photographs and 
TEXT BY MARY COONS 
PHOTOGRAPHS BY JONATHAN CHAPMAN AND PATRICK O'LEARY 
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TREASURE RESTORED 
A VISUAl TOUR OF WALTER LIBRARY 
documents for clues to the building's orig-
nal appearance. 
"Based on early photographs, we de-
signed fixtures to complement the originals 
yet not duplicate them," explains Bjork-
lund. Specialty fixtures were sized and 
lamped according to each room's require-
ments. 
That meticulous care and aesthetic is 
reflected throughout Walter Library, a re-
stored treasure that exalts the human spirit. 
THE FIRST FLOOR 
Materials, color, and lighting suffuse the 
building's interior with a warm, inviting 
glow. Even its most expansive spaces feel 
intimate and tranquil. 
THE PUBLIC LOBBY: The orna-
mental plaster ceiling in 
earth tones of terra cotta, 
blue, green, and beige, accen-
tuated with gold leaf, complements the 
lobby walls of warm-toned Mankato 
Travertine limestone and the Tennessee 
Pink marble floors . Deep-hued Green Alps 
marble columns frame the entrance to the 
north-south corridor that leads to the IT 
dean's office and to the ADCS undergradu-
ate computing lab. 
Restoration of the ornamental plaster 
ceiling with its octagonal recessed coffers 
accounted for most of the lobby work. 
Workers removed decades-old dust and 
soapy film that dulled the ornate ceiling 
FOUNDATION SUBBASEMENT BASEMENT 
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and obscured other exquisite details. 
Conrad Schmitt Studios (CSS) of New 
Berlin, Wisconsin, painstakingly restored 
the ceiling to its original beauty. Over a 
one-year period, CSS artisans spent more 
than r8,ooo man-hours restoring the li-
brary's polychromatic ceilings and decora-
tive plaster details at the cornice-line. 
Wherever possible, workers repaired 
and repainted original plaster designs. Cer-
tain areas demanded more aggressive tech-
niques-removal, recasting, and repaint-
ing-to achieve the desired results. Artists 
sat on scaffolding for hours at a time care-
fully applying color to the ceiling panels 
with delicate brush strokes. The skillful 
restoration makes it nearly impossible to 
detect panel "seams" or the sprinkler heads 
camouflaged inside plaster details. 
Visitors will enjoy a pleasant stroll along 
the spacious east-west corridor that con-
nects the main lobby to the building's en-
trance on Pleasant Street SE. Crews sal-
vaged inch-thick rosy-beige stone panels 
from the original stack core floors and re-
cycled them as cladding for the corridor 
walls. Glossy black 
marble accents, a 
fabric-covered 
arched white ceil-
ing, and ambient 
lighting all add a 
touch of sleek so-
phistication to this 
high-tech zone. 
Several DTC fa-
cilities-the Pow-
erWall and com-
FIRST FLOOR 
puter laboratories for graphic design, 
graphics and visualization, and interoper-
ability-are now located where the first-
floor stacks once stood. Entrances to the 
interoperability lab and graphic design lab 
(formerly a library service area) retain 
their decorative bronze gate grilles, whose 
clever design incorporates fish and owl fig-
ures, symbols of knowledge and wisdom. 
New doors behind the gates replace the 
originals. 
THE ARTHUR UPSON ROOM: Off 
the lobby to the north, a cor-
ridor leads to the Arthur 
Upson Room. Tucked away in 
the building's northeast corner, this quiet 
retreat is a memorial to the young poet 
who wrote lyrics to "Hail! Minnesota." 
The Upson Room opened in February 
1925 as a reading room for undergradu-
ates. The room's dark, opulent furnishings 
and ornate interior reflected Upson's taste 
for Italian Renaissance furniture and rich 
decor. 
Decades ago, the limestone mantle fire-
place, framed by rich mahogany and cher-
ry woodwork, radiated the warmth of a 
crackling fire on chilly winter days. Over-
head, polished oak beams and ceiling pan-
els are adorned with stenciled and hand-
painted designs, including symbols of the 
zodiac. CSS artists preserved the original 
ceiling artwork and "in-filled" areas of loss. 
Winona Lighting restored the room's two 
wood-and-brass chandeliers, whose blue, 
gold, and burnt orange palette accents the 
ceiling artwork. 
KEY: • ADCS COMPUTER LAB CORRIDORS & PUBLIC SPACES 
SECOND FLOOR 
DIGITAL MEDIA CENTER 
THIRD FLOOR 
DIGITAL TECHNOLOGY CENTER IT ADMINISTRATION MECHANICAL SCIENCE & ENGINEERING LIBRARY 
FOURTH FLOOR FIFTH FLOOR 
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CSS repaired and restored the room's ex-
quisitely painted wall surface of composi-
tion cardboard, which is lightly embossed 
to simulate leather and held in place by 
large brass buttons. New vinyl composition 
tile in olive brown and tan replicated the 
original British flooring pattern of dark and 
light squares, a style popular during the 
late 19th century. 
OLD RESERVE READING ROOM: 
The original north reading 
room adjoining the Upson 
Room is now a spacious Acad-
emic and Distributed Computing Services 
(ADCS) computer laboratory open to all 
University undergraduates. The lab accom-
modates about roo workstations. 
Workers built a carpeted, raised sub-
floor four inches over the room's original 
linotile flooring. Inside this space they 
threaded a complex network of data and 
power cables. This configuration will give 
technicians easy access to the wiring when 
changes are required. 
Oak wainscoting and a splendid decora-
tive plaster ceiling with honey-colored 
beams add ambience and charm to this 
high-tech space. In areas where the origi-
nal decorative scheme had been painted 
over, workers removed layers of white 
paint one at a time to uncover the original 
color scheme of warm neutrals and pastels. 
Artists painstakingly experimented with 
blending, glazing, and application tech-
niques until they achieved a six-color 
palette that matched the original in color, 
tone, value, hue, and application. 
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OTHER AREAS: The IT dean's 
office occupies its refurbished 
quarters in the library's south 
wing. The remainder of the 
first-floor is used for offices, conference 
rooms, and study lounges. 
THE SECOND FLOOR 
Between walls lined with sand-colored Ka-
sota limestone, two monumental Ten-
nessee marble staircases with turned mar-
ble balustrades ascend to the second floor. 
At the top of the stairs, Green Alps marble 
columns divide the atrium from the Great 
Hall, where a massive stone reference desk 
once guarded the entrance to the stacks. A 
smaller version of that desk, created with 
panels salvaged from the original, was 
moved to its current location in the atrium. 
Stone artisans from Europe modified the 
panels to fit the new design. 
THE GREAT HALL: A jaw-drop-
ping expanse of five skylights 
sweeps across the Great Hall 
ceiling (three smaller sky-
lights overlook the atrium). 
"Building codes have very strict rules re-
garding overhead glass," says Bjorklund. 
"From a restoration standpoint, the pre-
ferred choice would have been to keep the 
originals, but to meet code compliance, 
they had to go. New lay-light panels were 
crafted to meet building code requirements 
and yet maintain the character of the orig-
inal glass." 
CSS artisans used Glasslam, a clear sili-
cone/ epoxy mixture, to bond patterned art 
glass to heat-strengthened glass. Faux earn-
ing was bonded to the underside (down 
side) of the glass panels, replicating the 
original earning patterns. 
Ceilings of the Great Hall and atrium 
needed extensive plaster repairs and 
restorative painting. After removing loose 
paint and dirt, artisans washed the areas 
thoroughly and lightly sanded them to pre-
pare for painting. They experimented with 
blending, glazing, and application tech-
niques on sample boards until they could 
match the original look. Finally, they ap-
plied tinted primers and base paint. 
To be furnished with soft, cushy chairs, 
the Great Hall is a stately yet inviting set-
ting for study, relaxation, or contempla-
tion. Wall sconces and table lamps provide 
task and ambient lighting. 
The Great Hall is also the gateway to 
three magnificent reading rooms that 
house Science and Engineering Library fa-
cilities and the Learning Resources Center. 
Sculptured marble lunettes crown the 
doorways leading into the north and south 
rooms; their relief figures symbolize Indus-
try, Agriculture, Science, Law, Power, and 
Wisdom. Ancient printers' marks and 
cameos of notable cultural and scientific 
figures are carved into the doorjambs. 
NORTH READING ROOM: This 
spacious room boasts yet an-
other beautifully restored 
ceiling. A trompe l'oeil ("fool 
the eye") technique known as wood grain-
ing creates the illusion of varnished wood 
trim. The molded plaster ornamentation 
received a richly colored glaze to accent 
the detail. The room is furnished with large 
study tables, carrels, and new library shelv-
ing over an access floor. The reconditioned 
original oak tables are fitted with new task 
lighting and outlets for access to power 
and data. 
SOUTH READING ROOM: For 
several decades this former 
reading room-same in size 
as the north reading room-
was closed to the public and used as library 
office space. It's now the Learning Re-
sources Center, where students and faculty 
access University Libraries' nonbook mate-
rials, primarily audio recordings and video-
tapes. This collection covers the scope of 
University instruction but emphasizes the 
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humanities and social sciences. 
Only the room's shell-its windows, 
double doors with oval windows, ornate 
ceiling, and wainscoted walls-maintains 
the feel of a traditional library. Furnishings 
include hexago-
nal carrels and 
one-person work-
stations where 
students search 
the Internet and 
use the library's 
video and audio 
resources. 
The ornamen-
tal plaster ceiling 
alternates faux 
wooden beams in 
walnut tones with panels of deep aqua 
blue. A decorative painted border in warm 
pastel hues encircles the top of the walls. 
Along the south wall a series of decora-
tive bronze grilles bearing the library's re-
curring owl motif conceals the room's 
heating system. Like other utilitarian fix-
tures throughout the library, they're de-
signed to please the eye and blend into the 
decor. 
MAIN READING ROOM: Measur-
ing 52 feet wide by 200 feet 
long, the magnificent main 
reading room spans the sec-
ond floor's east side. Resurrecting the 
beauty of this room was an architect's 
dream. 
Here, more than in any other room, the 
eye is drawn upward-to the expanse of 
windows on three sides, to 16 massive 
bowl-shaped light fixtures suspended from 
the 22-foot-high ceiling, and to the ornate 
plaster ceiling itself. A pattern of squares-
four recessed coffers per square-blankets 
the ceiling like an elegant heirloom quilt. 
Rendered in dominant hues of rose, aqua, 
antique ivory, and soft green, the ceiling is 
accentuated with gold leaf. 
Built-in oak bookshelves five feet high 
line the room's perimeter. Above the book-
shelves a border of stone cladding adds 
texture and visual interest. The room's 
original wooden tables, which collectively 
accommodate over 240 people, were re-
moved, sanded, repaired, and reinstalled. 
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Each table is equipped with new task light-
ing atop a wooden base containing data 
and power connections. 
A small, elegant reference consultation 
room of polished wood and glass-part of 
the original decor- graces the west wall. 
After extensive research using original doc-
uments and old photos, the project archi-
tect designed a new reference desk, locat-
ed along the opposite wall, which 
incorporates Johnston's original panel de-
signs. 
NEW WING: From the Great 
Hall, visitors can enter the 
new west wing, which houses 
the Digital Media Center 
(DMC). Charged with promoting the effec-
tive use of learning technologies, the DMC 
supports faculty who use these technolo-
gies to improve teaching and learning. Fa-
cilities include a classroom, audio lab, 
video editing area, media center, and of-
fices. 
UPPER FLOORS 
Strictly speaking, Walter Library lacked a 
third floor until the new wing was added. 
The second-floor reading rooms, Great 
Hall, and atrium-which stand two stories 
tall-wrap around the third-floor addition, 
which is roughly one-fourth the size of the 
other floors . The area is reserved for li-
brary offices and workspaces. 
The fourth and fifth floors house the 
DTC's administrative office and other digi-
tal technology tenants, including the Min-
nesota Supercomputing Institute and the 
Laboratory for Computational Science and 
Engineering. 
The fourth-floor commons area offers a 
spectacular view of the downtown Min-
neapolis skyline to the west. Ceiling light 
fixtures add an art deco flavor to the space, 
which is sure to become a favorite gather-
ing spot for DTC faculty, staff, and visitors. 
Just off the commons area are two confer-
ence rooms and a spacious scientific pres-
entation center. The remainder of the floor 
contains offices and workstations. 
The fifth floor includes a small commons 
area, a digital instruction classroom, digi-
tal laboratory, offices, and mechanical 
areas. 
LOWER FLOORS 
The once-drab basement level underwent 
an amazing transformation. Gone are the 
old typewriter workstations, the cramped 
archives area, and the old reserve room. 
The Science and Engineering Library's 
main circulation/ reserve desk area, which 
occupies the basement core, features new 
library stacks and comfortable study areas. 
Oak panels, carpeting, and recessed light-
ing add visual texture and warmth to the 
circulation desk area. 
The north-south corridor still connects 
Walter Library to the University's tunnel 
system, but a gallery of high-tech facilities 
replaces the archives office and student 
computer lab along the passageway. DTC 
facilities here include a parallel/distrib-
uted computing laboratory, visualization 
and networking laboratories, a robotics 
laboratory, and offices for faculty and stu-
dents. 
The bulk of the Science and Engineering 
Library's collection is stored in the build-
ing's three underground floors-the base-
ment and two lower levels. The subbase-
ment consists of a core section of library 
stacks and small reading areas surrounded 
by a U-shaped ring of mechanical rooms. 
The foundation level contains library 
stacks and reading areas. 
EXTERIOR FA\=AI)E 
The project maintained Walter Library's 
historic exterior of Bedford limestone and 
brick masonry. For the west side, where the 
new wing replaces the stack core, archi-
tects designed a stone, brick, and brass ex-
terior that blends beautifully with the orig-
inal structure. 
A colonnaded portico facing Northrop 
Mall marks the building's main entrance. 
Relief panels-surmounted over three 
doorways framed in carved stone-needed 
only a light touch-up. Like so many of the 
building's architectural details, the sculp-
tured panels are richly symbolic, here rep-
resenting various aspects of a liberal edu-
Oak tables equipped with task lighting, electri-
cal outlets, and data jacks make the north read-
ing room an accommodating place to study. 
cation. The center panel, which portrays 
elements from the Seal of the University, is 
supported by the youthful figures Light 
and Wisdom. 
The right panel features Greek male and 
female shapes representing Power, Ambi-
tion, Study, Abundance, Inspiration, and 
the child Education. 
On the left panel, a group of figures-
the female figure Wisdom and male and 
female figures symbolizing Geography, His-
tory, Inspiration, Work, and Music-tend 
to a small child bearing the laurel leaves of 
Attainment. 
The twin decorative bronze pedestal 
lamps mounted on the buttresses of the 
front steps were surveyed for damage, 
stripped, and cleaned. To complement the 
style of other mall buildings, each lamp re-
ceived four new globes, and new brass 
handrails adorn the ornamental main 
doors. • 
FOR MORE ON THIS STORY, TURN TO PAGE 51 
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A VISUAL TOUR OF WALTER ll BRARY 
HIDDEN 
TALONS 
KEEN-EYED VISITORS 
will spot the charm-
ing owl figures that 
adorn various archi-
tectural and design 
details in Walter Library, often in unex-
pected places. Symbols of wisdom, 
the owls grace moldings, columns, 
and grillwork in the building's historic 
spaces. In total, more than a dozen dif-
ferent types of owls-from straight-
forward sculptures to abstract de-
signs-perch among the books and 
mortar. The renovation added several 
more, including a stylized owl motif on 
second-floor light fixtures and chan-
deliers. 
PHOTOGRAPHS BY PATRICK O'LEARY 
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OWL BE SEEING YOU 
Here's where you'll find some of 
our favorite fowl roosting in Walter 
Library: 11 Carved in limestone 
atop doorjambs in the public 
lobby. 21 Carved in oak pillars in 
the ADCS computing lab. 
3 I Wrought in decorative bronze 
gate grilles in the public lobby. 
4 I Encircling the elegant chande· 
liers in all three reading rooms. 
Sl Alongside the figure Law in the 
marble relief over the door from 
the Great Hall to the south reading 
room. 61 Wrought in decorative 
bronze grills covering heat regis· 
ters in the south reading room. 
71 Carved in limestone atop door-
jambs in the Great Hall. 8 I Carved 
in the limestone cladding of the 
main reading room. 
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Alumni Ted and Linda Johnson seize the chance 
to expand the frontiers of digital design BY NICHOL NELSON 
• 
IN THE LATE 19605, computers didn't 
talk, they didn't play games, and they cer-
tainly didn't fit on your lap. The world was 
not yet exposed to Tomb Raider, jewel-
toned iMacs, or email. But Ted Johnson, a 
seventh-grader in a small Minneapolis 
suburb, had vision. At an age when most 
kids ponder the complexity of first crushes and Four 
Square, Johnson taught himself the basics of com-
puter programming. He embraced the future of tech-
nology while most of the world dismissed the hulk-
ing, beeping machines as complex calculators. 
Johnson, who has always possessed the ability to see 
into the future of technology, has created ground-
breaking software, creative workplace tools, and a 
new University consortium. 
Although he remained interested in computers 
throughout his high school years, Johnson resem-
bled fictional architect Howard Roark more than Bill 
Gates when he enrolled at the University in 1975. The 
Columbia Heights native wasn't convinced he could 
make an exciting career in front of the screen. 
"My perception was that all work with computers 
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was data processing," Johnson says with a chuckle. 
"It didn't sound very interesting." 
Relegating computer work to a hobby, Johnson 
chose architecture as his major. He completed three 
years of the program and would likely be altering 
skylines today were it not for a split-second lapse of 
judgment. While visiting his girlfriend (and future 
wife), Linda Gerth, in her dorm room, on a whim 
Johnson decided to leap from her window. The dis-
play of male bravado netted him a broken ankle. 
The injury had far-reaching consequences. Hob-
bled by a thick cast, Johnson was forced to quit his 
part-time job loading packages for UPS and search 
for another source of income. "Lifting boxes just 
wasn't feasible with a cast," he says matter-of-factly. 
His life changed course when he accepted a part-
time job monitoring a new computer network for the 
Minneapolis Star Tribune. "[That job] turned me on 
to the whole idea of computers as a career," he says. 
The network, called Atex, connected reporters and 
editors via a paper-free system. Installed in 1977, 
Atex allowed writers to work on-screen instead of 
using cumbersome electric typewriters. The sys-
tem-basically a series of crude terminals connected 
to one main server-proved enormously popular 
with the newspaper's staff and management. 
In the pre-PC era, the system completely changed 
the way reporters and editors wrote, permitting 
them to rework and rewrite without the burden of 
retyping entire articles. (Incredibly, a version of the 
system remains at the Star Tribune more than 20 
years later.) 
Initially, Johnson's duties in the newly formed 
text processing department didn't require much 
technical skill. "Basically, we were there to restart 
[the computers] if they crashed," he says only half-
jokingly. True to form, however, Johnson became ex-
tremely involved in his work. 
"It was the first time I considered computers as 
tools in the workplace," he says. 
Johnson began teaching himself the Atex system. 
Using obscure source code, he puzzled out the inner 
workings of the glowing green terminals and became 
an in-house expert. 
In 1978, his supervisors at the Star Tribune offered 
him a full-time job as a computer programmer, and 
Johnson accepted, putting his academic progress on 
hold. 
It didn't take long for a new career direction to 
emerge. In 1980 Atex appointed him head of its news 
layout system. That same year Johnson resumed his 
University course work, changing his major to com-
puter science. His goal: to design technology that 
simplified the workplace. 
In 1982, he completed a bachelor's degree in com-
puter science. After graduation Johnson and his wife, 
Linda, relocated to Boston, where he worked for Atex 
in systems maintenance. Linda-the economics 
major whose dorm room had provided the all-impor-
tant window of opportunity-accepted a job in fi-
nance. 
The early 1980s saw a number of eye-popping de-
velopments in computer technology, including the in-
troduction of the IBM personal computer in 1981. 
Eager to get involved with the revolution, Johnson 
and four colleagues left Atex in fall 1983 to start a 
corporation focused on developing a PC-based word 
processing system. 
The venture was successful but temporary. An in-
triguing opportunity soon arose in the person of Paul 
Brainerd, a former Star Tribune colleague. The debut 
of the Apple Macintosh computer in 1984 created a 
major buzz in the PC world, where users coveted the 
SEE OPPORTUNITY, PAGE 50 ~ 
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Our alumni and 
friends foresee a 
bright future for IT 
and want to help 
make that vision a 
reality. 
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The past year's accomplishments fuel our optimism 
and remind us that bold dreams come true 
Blueprint for success 
U NLIKE POPPING CHAMPAGNE CORKS and warbling '~uld Lang Syne," the pur-chase of a new calendar is a seldom-noted year-end ritual. Most of us cross it off our December to-do list with hardly a second thought. "Out with the old, in with the new," we quip, replacing the outdated appointment book filler or 
removing the calendar from the wall. 
Still, we pause to browse through the calendar's pages-a smudged, coffee-stained 
archive of the year's accomplishments. We remember our hard work, and all the goals 
we've fulfilled because of it. Our satisfaction and gratitude inspire hopes for the year 
to come. 
My 2oor calendar documents a year of extraordinary accom-
plishment for the University and IT. The number of first-year 
students who have chosen the University and IT has increased 
substantially, and we are attracting students who are better qual-
ified. Academic and faculty research productivity is high, and CAMPAIGN MINNESOTA 
every measure of technology transfer activity is up. The Univer- UNIVERSITY OF MINNESOTA 
sity ranks third among the nation's top public research universities, according to a 
study published in August by The Center for Studies in the Humanities and Social Sci-
ences at the University of Florida. 
By any standard, IT's alumni and friends have been extremely generous. To date, IT 
has received more than n ,ooo donations during Campaign Minnesota. Over 300 
donors have given gifts of $25,000 or more. Seventy-six percent of the donors are 
alumni, and almost 200 faculty and staff have made gifts. Only 8 percent of the donors 
are corporations. 
Of the $ros million raised during the campaign so far, $43 million was raised from 
July I, I996, to June 30, I999, and $62 million has been raised over the last two and 
a half years. The college's endowment has increased by more than $63 million in cur-
rent and future gifts, and new bequests to IT total more than $26 million. 
I am an optimist by nature, but those figures reinforce my expectation that we will 
raise $ss million during the next r8 months-the amount we need to reach our Cam-
paign Minnesota goal of $r6o million. Last year's appointment book also reminds me 
of the many wonderful people I've met who are committed to the college and its mis-
sion. Not only do our alumni and friends foresee a bright future for IT, they also want 
to help us make that vision a reality. 
The collective experience and enthusiasm of our development team-Paul Allison, 
Steve Biever, Jennifer Clarke, and Tom Kinsey-are the other key ingredients that fuel 
my optimism. They believe so strongly in what IT does. 
As I said, I am an optimist. I know that in June 2003-if not earlier-we will cele-
brate the successful conclusion of Campaign Minnesota. My 2002 appointment book is 
both a blueprint I'll use to reach that goal and a reminder that bold dreams do come 
true. • 
HELPING STUDENTS 
LIVE AND LEARN 
FOR MOST STUDENTS, THE FIRST 
year of college is an exciting and 
challenging time of enormous 
change. Last fa ll, IT and the Un iver-
sity 's Office of Housing and Res i-
dential Life began a new program 
designed to make that trans it ion 
easier, thanks in part to a generous 
gift from Mrs. George Taylor, a long-
time IT benefactor. 
Tay lor's gift launched the Explo-
rations in Engineering and Sc i-
ences House, where IT freshmen 
live and learn in a community set-
ting. Students enrolled in the pro-
gram live together in a block of 
rooms in Centenn ial Ha ll and take 
courses together. They also part ici-
pate in special educational, social, 
and developmenta l program mi ng 
that's designed to broaden their 
horizons and ensure their academ-
ic success. 
"Students and parents rea ll y 
love this program," says Susa n Ku-
bitschek, who coordinates the pro-
IT CAMPAIGN WATCH 
$105 MILLION 
As of February 1, 
2002, IT has raised 
more than 85 per-
cent of its $160 mil-
lion Campaign Min-
nesota goaL Overall, 
the University has 
raised nearly $1.2 
billion during the 
first three years of 
the campaign. 
Thank you, alumni 
and friends, for 
your generous sup-
port . 
gram for IT Student Affairs. "It 
makes the Un ivers ity less scary 
and gives students a rea l sense of 
commun ity. Those things, in turn, 
support (students'] academic 
ach ievement." 
Explorations in Engineering and 
Sciences House is one of 21 new 
subject-based living and learning 
commun ities available to first-year 
students at the University . Others 
focus on disciplines from art and 
design to biology and foreign lan-
guages. 
BUYING MORE BOOKS 
A GENEROUS GIFT FROM HAROLD 
Conrad (ME '41) and his wife, 
Phyllis, ensures that the book-
shelves in Walter Libra ry will be 
a little more crowded . Their con -
tribution is the first to a new 
$200,000 IT library endowment 
that will eventually fund the 
purchase of 100 new books 
each year. 
Although library fund ing has 
remained constant over the 
past several years, most sci-
ence and engineering journals 
have raised their subscription 
rates dramatically, forcing Un i-
versity Libraries to drastically 
reduce the number of titles it 
purchases. 
The library endowment is de-
signed to reverse that trend , 
says IT dean H. Ted Davis. The 
The enhanced programm ing 
makes living and learning commu-
nities more expensive than trad i-
tiona l dormitory hous ing, says Ku-
bitschek. Students who part icipate 
pay higher housing fees to cover 
part of the cost; the remainder 
comes from private sources. 
"Mrs. Taylor's gift really made it 
possible to get th is program off the 
ground," says Kubitschek. "Now 
that we know the program is a suc-
cess, we're looking for ways to 
serve more students." 
income it generates will supple-
ment existing funding for the 
science and engineering collec-
tion, allowing the library to pur-
chase addit ional titles for IT de-
partments. 
"Th is endowment will go a 
long way toward ensuring that 
our faculty and students have 
the library resources they 
need," says Davis. "Thanks to 
the Conrads, we're off to an aus-
picious start." 
DEVELOPMENT OFFICE 
Office of Development 
Institute of Technology 
105 Walter Library 
117 Pleasant Street SE 
Minneapolis, MN 55455 
development@it.umn.edu 
www.it.umn.edu/giving 
612-624-5527 
800-587-3884 
Development Team 
Phil Oswald 
612-626-9385 
poswald@it.umn.edu 
o development director 
o mechanical engineering 
Paul Allison 
612-625-6035 
allison@it.umn.edu 
o aerospace engineering 
o chemistry 
o student affairs 
Steve Biever 
612-626-9501 
sbiever@it.umn.edu 
0 chem. eng. & mat. science 
o geology & geophysics 
o physics 
Jennifer Clarke 
612-626-9354 
jclarke@it.umn.edu 
o astronomy 
o civil engineering 
o computer science 
Tom Kinsey 
612-625-4509 
tkinsey @it.umn.edu 
o biomedical engineering 
o electrical & computer eng. 
o mathematics 
TO MAKE A GIFT 
To support a project you've read about in 
Inventing Tomorrow or to designate a gift 
for any purpose, you may contact a de-
velopment officer directly or call 1-800-
587-3884 for more information. 
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The cornerstone of a 
successful, 
competitive business 
is a well-educated 
workforce, so it's no 
surprise to me that a 
large percentage of 
Minnesota's high-tech 
employees are 
University alumni. 
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IT AS crafts new vision and mission statements 
as it embarks on the next phase of its journey 
Exciting new directions 
W E'VE ALL HAD THE EXPERIENCE of starting out on a journey-business trip, weekend getaway, family vacation, overseas tour-that didn't turn out quite as we'd expected. Perhaps your carefully planned itinerary fell apart, and you ended up stranded at the airport talking to a stranger who be-
came a valuable business contact. Or maybe the dreaded cross-country trek in the fam-
ily vehicle turned out to be a laugh fest whose pleasures were surpassed only by the 
sight of the Grand Canyon at sunset. 
Our lives are like that, too. You may decide to take a certain 
job or get involved in the community, and several years later 
you can see how those choices-and chance-shifted your per-
spective, values, or goals . In many ways you may have changed 
profoundly. 
When I joined the IT Alumni Society about six years ago, I wanted to do something 
useful and to reconnect with the University. Over time, however, my motivation for 
staying involved in ITAS and my participation have broadened and deepened. Through 
my work with ITAS and my experience as a laboratory manager for 3M, I believe firm-
ly that the University is critical to a strong state economy. The cornerstone of a suc-
cessful, competitive business is a well-educated workforce, so it's no surprise to me 
that a large percentage of 3M's employees are University alumni-a situation that's 
probably true for many of Minnesota's high-tech companies. I want to do anything I 
can to advance the University's mission of education, research, and service. 
Like individuals, organizations also pause to assess their progress and direction. Last 
year an ad hoc committee led by past president Dick Hedger helped ITAS craft new vi-
sion and mission statements. In the process, we identified our primary stakeholders-
the University, alumni, technology companies, and the state-and evaluated our in-
teractions with those groups. 
As a result, we made some changes in the society's committee structure. We dis-
banded the advancement committee, whose membership recruiting efforts duplicated 
the excellent job being done by the University of Minnesota Alumni Association. 
In accord with our revised mission statement, we're going to work more closely with 
IT departments and professional organizations through our new University relations 
committee. Our goal is to strengthen our connections to the corporate world by lever-
aging ITAS activities with the networking being done by departments and profession-
al groups. 
This strategic planning has proven to be very fruitful, resulting in some new direc-
tions for ITAS. I'm excited to see ITAS change and grow as we work to advance edu-
cation, science, and technology. If you want to help shape the direction of the alumni 
society in future years, I invite you to get involved by contacting Kris Kosek (6r2-626-
8282) for more information. To read the new vision and mission statements, go to 
www.it. umn.edu/ itas/ about. • 
S8cT BANQUET TO FEATURE 
3M CEO McNERNEY 
3M CEO JAMES McNERNEY, JR. will 
headline the 2002 Science 8c 
Technology Banquet. McNerney, 
who took the helm at 3M last Jan-
uary, previously held several sen-
ior posts at General Electric, in-
cluding the top positions at GE 
Aircraft Engines and GE Lighting. 
He is expected to address a crowd 
of more than 700 at the Min-
neapolis Hilton on April 3. Univer-
sity president Mark Yudof and IT 
dean H. Ted Davis are also slated 
to appear. All proceeds from the 
banquet, IT's premier alumni 
event, benefit the ITAS Scholar-
ship Fund. For more information 
or to reserve a table, call 612-626-
1802 or see 
www.it.umn.edu/ itas/ banquet. 
GOPHER SPIRIT SOARS INTO SPACE 
LT. COL. (USAF] DUANE CAREY (Aerospace 
'81, M.S. '82] is proud of his Gopher her-
itage. He'l l carry a banner emblazoned 
wi th University and IT logos into space 
du ring his fi rst fli ght aboard the shuttle 
Columbia later this month. During the mis-
sion, Carey and other shutt le crew mem-
bers wil l upgrade and service the Hubble 
Space Telescope, including the instal lat ion 
of the Hubble's newest scientific instru-
ment, the Advanced Camera for Surveys. 
The high -reso lution camera wil l take extremely detai led pictu res of the 
inner regions of ga laxies and search neighboring stars for planets. Ca rey 
has logged over 3,?00 hours in more than 35 types of aircraft. NASA se-
lected him as an astronaut candida te in 1996. 
TOGETHER AGAIN Dozens of IT alumni from 1951, 1961, and 1976 returned to campus in October for class 
reunions during Homecoming weekend. Participants attended a football game, campus tours, and a dinner with the 
dean, among other activities. Contact IT's alumni relations office if you 're interested in attending a reunion in 2002. 
IT ALUMNI SOCIETY 
Institute oflechnology 
105 Wa lter Library 
117 Pleasant Street SE 
Minneapolis, MN SS45S 
itas@it.umn.edu 
www.it.umn.edu/itas 
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OPPORTUNITY 
CONTINUED FROM PAGE 45 
Mac system's easy-to-use programs. Brain-
erd's Aldus Corporation was spearheading 
an effort to bring its graphics program 
PageMaker to the PC, and Johnson signed 
on to lead the project. 
"We had to rewrite the product com-
pletely," Johnson says, recalling the 
months of work. "We could use some of the 
big ideas, but it was an effort." 
PageMaker for Microsoft Windows 1.02 
was released in 1987 to major acclaim. Mi-
crosoft's Gates called it "the first really sig-
nificant Windows application." 
Johnson didn't bask in the glory for long. 
A relentless visionary, he longed to create a 
product that allowed business people to 
make pictures, graphs, and charts without 
endless toil. 
"Most graphics programs out there at the 
time required a high level of skill," John-
son says. "[Existing programs] MacDraw 
and Core!Draw were difficult for people." 
At the time, Linda was working as a fi-
nancial auditor, and her struggles to create 
flowcharts fueled Johnson's desire to de-
sign a graphics tool for "everyman." In 
1990, he co-founded Axon (later renamed 
Visio) Corporation to create a graphics 
program for people who weren't profes-
sional graphic artists . 
The company received the necessary 
funding and eventually developed Visio, a 
graphics program able to perform a wide 
variety of tasks with a low degree of diffi-
culty. Visio was an immediate hit, quickly 
becoming the best-selling drawing pro-
gram in the marketplace. 
In September 1999, Microsoft acquired 
Visio in a deal valued at $1.3 billion. "Our 
biggest motivation to approach Microsoft 
was to capitalize on their global market-
ing," Johnson says. "We're dealing with 
high-volume software purchasing, beyond 
"It's really as simple as giving 
back to the community. 
The University is the biggest 
thing going in Minnesota. And 
Minnesota is the biggest thing 
going in the five-state area." 
-ALUMNUS TED JOHNSON 
personal purchases in a computer store." 
Johnson and his wife now live in Seattle, 
where he is vice president of Microsoft's 
business tools division. In fall 2001, they 
donated $1.5 million to the University. 
Their gift will fund the new Digital Design 
Consortium, a joint research and educa-
tional venture among University faculty in 
architecture, computer science, and other 
fie lds. 
By combining design and digital technol-
ogy, consortium researchers aim to create 
new tools that expand the boundaries of 
complex design modeling and allow de-
signers to translate their ideas into multi-
dimensional sketches. It's a natural fit for 
Johnson, whose University studies encom-
passed both fields. 
The couple is currently building a house, 
and Johnson uses the process as an exam-
ple of how the consortium may aid design 
projects in the future. 
"As a client, I can visualize how much 
easier the process would be with good 
electronic design tools," he says. "An archi-
tect can visualize moving windows or 
doors, but it's hard to share that vision 
with a client. It would be a great asset to 
have better tools [with which] to commu-
nicate." 
IT dean H. Ted Davis believes the con-
sortium's work will bring the University to 
the forefront of digital design. "We are 
grateful to Linda and Ted for their gener-
ous gift and for inspiring the collaborative 
efforts of our faculty," he says. "No other 
university has as much potential as Min-
nesota to expand research in this area." 
It only seems fitting that a man who dis-
played such remarkable vision at an early 
age should continue to cultivate a new 
kind of seeing. 
"It's really as simple as giving back to the 
community," Johnson says. "The University 
is the biggest thing going in Minnesota. 
And Minnesota is the biggest thing going in 
the five-state area." • 
FOR MORE ON THIS STORY, TURN TO PAGE 51 
Digital Design Consortium: Nurturing bright ideas 
WHEN INSPIRATION STRIKES AWAY FROM THE OFFICE, DESIGN· 
ers may improvise and sketch their ideas on a dinner nap· 
kin or bank deposit slip. But on the job, computers and spe· 
cialized software have become powerful tools for 
architects, engineers, and other design practitioners. 
An inherently collaborative process, design embraces dif-
ferent areas of expertise and generates vast amounts of in-
formation. Digital technology can act as a decoder, helping 
translate a designer's vision and vast amounts of informa-
tion into a common language of time, space, dimension, tex-
ture, sound, sight, and function. In effect, integrated digital 
design tools will help designers translate their ideas into 
multidimensional "napkin sketches" and test their ideas be-
fore implementation. 
However, the usefulness of most existing digital tools is 
limited to the final stage of the design process. In architec-
ture, for example, digital tools are used most often to code 
instruction information or to share a completed design. 
Researchers associated with the University's new Digital 
Design Consortium will pioneer computer-based tech nolo· 
gies and techniques that will move design to a new level. 
The next generation of digital design tools will support the 
early stages of the creative process and help designers 
convey visual information to their clients more effectively. 
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Created in September 2001 with a $1.5 million gift from 
alumni Ted and Linda Johnson, the consortium is a collabo-
rative effort among leading designers, architects, computer 
science professionals, and University faculty from IT, the 
College of Architecture and Landscape Architecture, the Dig-
ital Technology Center, and the Design Institute. • 
MORE TO EXPLORE 
THE FOLLOWING WEB SITES provide further information about the stories in this issue. You can find 
addit ional resources and a complete arch ive of Inventing Tomorrow online at www.it.umn.edu/ inventing. 
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www.physics.umn.edu/profiles/kakalios 
Digital Dynasty [p.14) 
www.dtc.umn.edu/default.html 
Professor Andrew Odlyzko 
www.dtc.umn.edu/ -odlyzko 
Assistant Professor Baoquan Chen 
www.cs.umn.edu/ faculty/baoquan 
Professor Jial i Gao 
vesta.chem.umn.edu 
Assistant Professor George Ka rypis 
www.cs.umn.edu/ faculty/karypis 
Visual izing the Big Picture 
www.lcse.umn.edu 
Designing Digital Libraries 
digital.lib.umn.edu 
A New Chapter for Walter Library [p. 22) 
www.it.umn.edu/walter 
sciweb.lib.umn.edu/walter/return.html 
www.lib.umn.edu/about/ul·firkins.phtml 
www.facm.umn.edu/facm/ Walter/walter.htm 
Campaign Minnesota [p. 46) 
www.it.umn.edu/giving 
IT AS Report [p. 48) 
www.it.umn.edu/itas 
Retrospect [p. sz) 
www.lib.umn.edu/about/ul·walter.phtml 
SAVOR THE DETAILS 
Architectural and design details add 
the finishing touch to Walter Library's 
historic character. A leisurely stroll 
through the library's public spaces, 
especially the first and second 
floors, reveals many delightful 
surprises. Some of the most 
enchanting details are above eye 
level. Left: In this sculpted lunette 
above the door to the north reading 
room, the female figure Law (center) 
is flanked by companion figures 
Science (left) and Power. An owl, 
symbolizing Wisdom, perches at her 
feet. Right: Zodiac symbols 
embellish this chandelier 
overlooking the main lobby. Below: 
The faces of Greek poet Homer and 
other scientific and literary figures 
are carved into the doorjambs of the 
Great Hall. Words and pictures can't 
convey the full beauty of the new 
Walter Library, however. Alumni, 
friends, and the public are welcome 
to visit the building's public spaces 
during the library's regular hours. For 
more information, call 612-624-0224 
or see sciweb.lib.umn.edu. 
WINTER 2002 INVENTING TOMORROW 51 
• FRANK KELLOGG WALTER 
Cornerstone of the 
University library 
W ITH THE ARRIVAL OF FRANK KEL· logg Walter, the University Library passed from its troubled child-
hood into hopeful adolescence. Under his 
direction, it matured into one of the na-
tion's great research libraries. But the jour-
ney wasn't easy. 
After languishing during the University's 
early days, the library seemed to be gain-
ing momentum when Walter became its 
custodian in 1921. His predecessor, James 
Gerould, had nearly doubled the size of its 
collection, and the Minnesota legislature 
had finally appropriated $1.25 million for 
the construction of a new University li-
brary building. 
Upon his arrival at the University, Walter 
helped plan the new facility, which earned 
universal praise for its elegance and effi-
ciency when it opened on October 31, 1924. 
With the new building, the University 
centralized the various library units and 
assigned control of the entire system to 
Walter. Although that move eventually 
strengthened the library and improved 
service, some faculty objected to having 
the books removed from departmental 
control. ''A distinguished man in physics 
rushed angrily away to another assign-
ment, protesting that since his books had 
been stolen away from him and secreted in 
the central library, all his activities had be-
come paralyzed," wrote James Gray in his 
1951 history of the University. 
"In the modern scheme of education, the 
university library is primarily a central 
service station of the entire university," 
Walter said. Determined to improve the li-
Frank Walter (far right), former University presi-
dent William Watts Folwell (far left), and Gradu-
ate School dean Guy Stanton Ford-laid the cor-
nerstone for the new main library building in a 
1923 ceremony. (An unidentified construction 
worker stands behind them.) 
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brary's services, 
he launched a 
wide range of new 
projects, includ-
ing the installa-
tion of a bindery 
to expedite book 
repair. More than 
2oo,ooo volumes 
were rehabilitated 
and restored to 
usefulness. 
Walter also taught library science and, 
with the help of reference librarian Ina 
Firkins, organized a series of courses on li-
brary methods. In 1928, he established the 
University's Library School and served as 
its director. Nine years later, in 1937, he in-
augurated a course for hospital librarians, 
the first of its kind in the nation. 
He is best known, however, for develop-
ing the University of Minnesota Library 
into a premier research library. Under his 
stewardship, holdings quadrupled from 
300,ooo items to more than I.3 million, 
and the library rose in rank from twelfth to 
sixth among North American university li-
braries. At one point, personnel from the 
Works Progress Administration were re-
cruited to help catalog the rapidly growing 
collection. 
"Walter was a bibliophile of the faith's 
most advanced order," wrote Gray. "The 
passion [to collect books] was upon him 
day and night, and wherever he paused in 
the course of the day became a place to 
seek treasure. His desk was piled high with 
books, books crowded his shelves and 
drifted like autumn leaves across his floor. " 
Walter died in 1945 at age 71, only two 
years after retiring as University librarian. 
In 1959, the Main Library building was re-
named Walter Library in his honor. 
At the end of his career, Walter must 
have regarded his achievements with keen 
satisfaction. Library use was at an all-time 
high, and the library's collection was bur-
geoning. In one of his final reports as Uni-
versity librarian, he noted with pleasure 
that undergraduates properly appreciated 
the library's services. 
But in a more circumspect way, the re-
port offers a telling clue about Walter and 
his choice of a profession. In it he relates a 
brief anecdote about an ancient Egyptian 
king who had the words "dispensary of the 
soul" inscribed above his beloved library. 
No doubt Walter felt a strong kinshi p with 
the ancient monarch, for whom the library 
was not a museum but rather a dynamic 
force that buoyed the human spirit. 
Or, as Walter was fo nd of saying, "Books 
are bought for use, not as keepsakes." • 
INSTITUTE OF 
TECHNOLOGY 
The Institute of Technology is a world-
class teaching institution that offers 
undergraduate and graduate programs 
in engineering, science, and mathe-
matics. Its mission is to provide pro-
grams of instruct ion, research, and 
service that are appropriate to a re-
search university and that are respon-
sible to the needs of the state, its ci ti-
zens, and the nation. 
CONTACT INFORMATION 
Administration 
Office of the Dean 
105 Wa lter Library 
117 Pleasant Street SE 
Minneapolis, MN 55455 
612-624-2006 
800-587-3884 
fax 612-624-2841 
info@it.umn.edu 
www. it.umn.edu 
Other Offices and Services 
Admissions 
612-624-8504 
admissions@it.umn.edu 
Address Corrections 
612-626-1802 
address@it.umn.edu 
Alumni Relat ions/ 
IT Alumni Society 
IT Mentor Program 
612-626-8282 
itas@it.umn.edu 
Career Services 
612-624-4090 
itcs@tc.umn.edu 
Communications 
Inventing Tomorrow 
612-626-7959 
inventingtomorrow@it.umn.edu 
Development 
612-624-5537 
development@it.umn.edu 
K-12 Programs (ITCEP) 
612-625-2861 
itcep@math.umn.edu 
Minority Programs (APEXES) 
612-626-0219 
apexes@tc.umn.edu 
Student Affairs 
612-624-5091 
studentaff@it.umn.edu 
Women in IT 
K-12 programs for girls 
and young women 
612-624-1317 
women@it.umn.edu 
www.it.umn.edu 
UNIVERSITY OF MINNESOTA 
Institute ofTechnology 
Office of the Dean 
105 Walter Library 
117 Pleasant Street SE 
Minneapolis, MN 55455 
INSTITUTE OF TECHNOLOGY 
March 
18 1 Technology-Enhanced Learning Symposium. 7:00 p.m. Cowles Audito-
rium, Hubert Humphrey Institute. Christopher Oede and James Hirsch will 
be the guest lecturers at a symposium sponsored by the IT Alumni Society, 
the College of Education and Human Development [CEHD) Alumni Society, 
and CEHD Office of Continuing Professional Studies. Dessert reception to 
follow. $10 per person; students free with ID. To register, call 612-626-1601. 
April 
3 1 Science 8: Technology Banquet. 5:30p.m. Minneapolis Hilton. IT's pre-
mier annual event- a fundraiser, a social event, and a business networking 
opportunity for students, alumni, and corporate friends- features an ad-
dress by 3M CEO James McNerney, Jr. Proceeds benefit the IT Alumni Schol-
arship Fund. FFI call 612-626-8282 or see www.it.umn.edu/itas/ banquet. 
8-12 1 IT Week. IT's annual celebration includes a technology fair, goofy 
games, and other events. FFI call 612-626-1552. 
11 1 Physics Circus. Time TBA. St. Cloud State University. The Physics Force 
presents a show that will educate and entertain students of all ages. FFI 
see www.physics.umn.edu/ pforce/. 
May 
1 1 Walter Library Open House. 11:00 a.m.- 1:00 p.m. Building tours and 
free lunch for students, staff, and alumni on Northrop Mall. FFI call 612-624-
9339 or email waltercelebrat ion@dtc.umn.edu. 
10 1 IT Commencement. 7:00 p.m. Northrop Auditorium. Pomp and ci rcum -
stance for the graduating class of 2002. FFI call 612-624-8504. 
June 
8 1 Walter Library Gala Grand Opening. Invitations to be mailed in May. FFI 
call 612-624-9339 or email waltercelebration@dtc.umn.edu. 
Complete, up-to-date event listings are available online at www.it.umn.edu. 
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